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_Oxy-acetylene welding has made this modern 
metal chair jointless. The result is smoother 
_ finish, increased durability, added beauty, lower 
upkeep, greater strength and lighter weight. 

- Similarly, in other imdustries, oxy-acetylene 

~ welding allows great freedom of design, im- 
proves countless products and saves money for 
thousands of manufacturers. _ 

You, too, may find it profitable to investigate 
the production and sales advantages which weld- 
ing can bring to your products. Linde engineers 
will gladly cooperate with you in adapting oxy- 
acetylene welding to your product designing. 

* This help is available from your nearest Linde 
office. The Linde Air Products Company, Unit 
of Union Carbide and Carbon Corporation, New 
York and principal cities. 


Chair parts are assem- 
bled on jigs, then welded 
at points marked “W.” 
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Fo the everlast- 
ing watch along 
the coast, SYN- 
THANE lami- 
nated bakelite 
makes a vital 

contribution . . . dependability of the 
insulation in lighting and signalling 


. - SYNTHANE is used in 


radio beacons, radio sets, submarine 


Circuits . 


oscillators, fog signals, motors, gener- 
ators and other apparatus primarily 


for a combination of desirable electri- 
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cal properties such as low power factor 
and low moisture absorption, high 
dielectric strength and low dielectric 
constant. ... SYNTHANE laminated 


bakelite is a uniformly dense, solid 


material possessing a combination of 
desirable physical and electrical char- 


acteristics. Itis tough, strong and light 
in weight; one of the most effective 
dielectric materials; chemically inert 
and corrosion resistant and easy to 
machine. The uses for SYNTHANE 
are legion. . . . Just as SY NTHANE is 
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a Material Aid to lighthouse keeping, 
so its use may make a material differ- 
ence in the reliability of your product. 
Write for the detailed data brochure, 
“Synthane laminated bakelite for 
Mechanical Applications”. (Please note 
on your request an indication of your 
requirements) .. . SYNTHANE gives 
you MATERIAL SATISFACTION. 


SYNTHANE CORPORATION, North River Road, OAKS, PA. 































IESEL power for automobiles, though practi- 
D cal from a mechanical standpoint, is years 

away from actual application, we learn from 
a diesel authority. Before any widespread use of 
this type of engine can be made, thousands of ga- 
rage men and gas station attendants must be in- 
culcated with the intricacies of diesel design and 
operation. Motorists who have grown up with the 
gasoline engine must learn all over again the 
temperament of a diesel engine. And the most 
crushing blow of all: When diesels are in as wide- 
spread use as gasoline engines the cost of fuel oil 
will be on a par with gasoline, so what do we 
gain? Evidently we don’t need to worry—our 
gasoline driven autos will be popuiar for a good 
many years yet! 


Master craftsmen have just about passed out 
of the picture in this industrialized, high produc- 
tion era of ours. We’ve learned, however, of one 
man who has almost a monopoly on the produc- 
tion of glass lenses for airplane landing lights. It 
seems that these lights which are built into the 
wings of our large transports must have lenses that 
not only refract the light rays properly, but are 
in the perfect form of a water drop to offer the 
least wind resistance. This master craftsman has 
his shop in Urbana, O., and is a glass blower of 
long standing. We understand he supplies most 
of the airplane manufacturers in the U. S. with 
these peculiarly shaped lenses. 


Cut-throat competition which has grown to such 
proportions in the United States is apparently tak- 
ing a backward step. Two well known railroads, 
bitter competitors for half a century, have com- 
bined their staff engineers in collaborating on 
the design and construction of entirely new pas- 
senger equipment for their crack trains. Both 
railroads, according to our information, have been 
experimenting with this new type of equipment for 
some time and suddenly decided that their interests 





could best be served by joint action, thus reducing 
needlessly large expenditures in individual tests 
and research. 


Rolling pipe in a manner similar to the manu- 
facture of cigarettes is the feat of a new machine 
recently placed in operation. The pipe is made of 
a mixture of 85 per cent cement and the remainder 
asbestos, and is said to be far superior to other 
kinds of pipe for many uses. In its fabrication 
a wet mixture of the two substances is picked up 
by a continuous felt belt and deposited on a re- 
volving steel mandrel. The pipe is slowly built 
up, adding four one-hundredths of an inch to its 
thickness on each revolution of the mandrel. Steel 
pressure rolls bearing on the deposited mixture 
as it revolves on the mandrel produce a dense, 
hard, homogeneous structure. The pipe will not 
be disintegrated by electrolysis, is not easily 
crushed and will not become encrusted with in- 
terior deposits which cut down the flow. 


Glass as a form of clothing, drapes or blankets 
sounds ridiculous, yet it is being manufactured 
commercially for these very uses. Spun glass has 
been used for 20 years as an insulator and dur- 
ing the war was placed in many battleships as 
an insulator that was not affected by salt water 
or acid solutions. Last month at a meeting of 
the American Ceramic Society, a representative 
of a large glass company told the members, “The 
tensile strength of individual glass fibers averages 
250,000 pounds per square inch. Glass yarns have 
at least as high knot strength as other yarns, 
when properly constructed.” Glass has been used 
with unquestioned success as an insulating agent 
for winding electrical wires and its dielectric 
strength in tape form is high, comparing favorably 
with varnished cambric. All of which means that 
engineers will have to get busy designing glass 
weaving machines. Ordinary clothing fabrics will 
be old fashioned soon. 
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Clifford H. Green, Grand Rapids, Mich., assignor 
to Automatic Musical Instrument Company, 
Grand Rapids, Mich., a corporation of Michigan 
Application February 5, 1934, Serial No. 709,691 
(Cl. 274—10) 


5 Contes. 








T IS highly essential that good judgment 
ercised just as soon as an invention is conceiv 
From this point on, every subsequent action should 
have individual and careful attention. A meritorious 
invention may become commercially “wrecked” if im- 
properly managed. On the other hand, an inven- 
tion representing only a very small advance in the 
field may be made commercially important when 
properly handled. The history of inventions is full 
of such occurrences. 

The foregoing holds true regardless of whether the 
inventions are owned and managed by the inventor 
himself or by a corporation. Because a few of our 
larger corporations have massed huge fortunes by 
efficient management of their patents, we ordinarily 
look upon them as being good managers of patents. 
This is not altogether true. Corporations, in gen- 
eral, are just as guilty of errors in judgment as are 
individual inventors, who, as a class, are generally 
considered to be poor business men. 

When dealing in patents no one is immune from 
mistakes, and consequently the best handling is none 
too good. Situations which impair or reflect unfav- 
orably upon past actions are bound to turn up when 
least expected, regardless of how carefully the ac- 
tions might have been planned. For this reason, 


Copyright 1937 by George V. Woodling 
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GAZETTE 
hat 


i Pi Ds: floor rs) “= eit aving a plurality 


of recesses, a standard having a base receivable 
in the socket of the gear wheel, a plunger mounted 
in the base of the standard, a spring normally 
urging the plunger into any one of the recesses, 
a bar on the upper end of the plunger, and a 
member on the standard having a cam surface 
and a recess adjacent the upper end of the cam 
surface, the cam surface and recess being en- 
gageable by the bar of the plunger. 





2,072,878 
TYPE G MACHINE 
William F. Helmond, West Hartford, Conn., as- 
signor to Underwood Elliott Fisher Company, 
New York, N., Y., a corporation of Delaware 
Application February 23, 1935, Serial No. 7,679 
10 Claims. 
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(Cl, 197—27) 











$. In a system of key-operated trains for actu- 
ating a set of typewriter type-bars; a series of 
type-key levers extending from a keyboard to a 
mean fulcrum-axis, a series of upstanding graded 
sub-levers connected to the type-bars, said sub- 
levers arrayed transversely of the machine at a 
e between the keyboard and the key-lever ful- 
-axis, and a series of links connecting the 
rs and sub-levers at graded elevations, 

b rranged so that each link be- 
clined to its sub-lever as the 
ke progresses, to thereby 
and its type-bar, the ac- 
her arranged with their 
to the sub-levers and 
t substantially 


Fig. 1—Patent research can- 
not be carried on without the 
Patent Office Gazette, which 
covers all legitimate patents 
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earefulness is not in itself sufficient insurance against 
making mistakes. Thoughtful action must be accom- 
panied by a sound patent policy which acts as a guide 
to careful planning, and as a solution to each specific 
patent problem as it arises. 

From the standpoint of adequately serving the 
needs of a company, the patent policy should be made 
up of the consolidated ideas of the engineering, sales, 
executive and patent departments. To obtain these 
consolidated ideas, quite a few of the larger cor- 
porations have established patent policy committees 
or patent boards composed of representatives from 
the various departments who meet and act upon the 
broad aspects of all patent matter affecting the com- 
pany’s interests. The detailed aspects of the specific 
problem are then usually delegated to, and worked 
out by, the patent department or patent attorney. 

One of the major problems coming under the gen- 
eral patent policy of a company is to determine ‘when 
to apply for a patent.” To some readers this prob- 
lem may, at first, appear to require very little at- 
tention. The solution is, of course, obvious in those 
cases where the nature of the invention and its prob- 
able worth clearly indicate whether it should be 
abandoned or protected by filing a patent applica- 
tion. The difficulty in knowing “when to file a patent 
application” resides in the border line inventions. 
Here the question becomes a serious one. 


Factors To Be Considered 


In order to reduce to a minimum the mistakes 
regarding “when to file a patent application,” the 
following procedure, centralized around a well co- 
ordinated plan of checking, is suggested: 

1. Carefully consider the engineering merit. 

2. Estimate the sales value as accurately as 
possible. 

3. Determine the patentability of the inven- 
tion. 

This plan affords a check against going too far 
ahead and spending too much money without the re- 
motest chance of receiving an adequate return. The 
order of making the engineering, sales and patent- 
able investigations ordinarily depends upon which can 
be made quickest and cheapest and which will bene- 
fit the company most. For instance, the chief engi- 


neer may want to hold up the engineering investiga- 
tion until the patent attorney has made a search of 
prior patents, on the theory that if the patent search 
reveals the idea is not patentable, then there will be 
no need to spend money on an engineering investiga- 
tion. The sales manager may entertain the same 
idea. Or the patent attorney may want to hold up 
the patent searches until the engineering and sales 
departments find out if the device is practical and 
possesses sales value. As a general rule it is best 
to make the patent searches and investigations first, 
because on the average they cost less than the en- 
gineering and sales investigations. Moreover, a patent 
search may reveal interesting patents which may cause 
the engineering department to abandon its former 
plans and design an entirely new line of products. 


Device Must Be Practical 


In checking the engineering merit, it is a good 
plan to ask yourself at the outset these or equivalent 
questions: “Is the idea practical?” “Is it not only 
better, but also cheaper?” The invented product 
must be so good that companies or individuals will 
want to buy it and must be so easily manufactured 
that they can afford to pay for it. Manifestly, if the 
invention is impractical it can never be successfully 
manufactured and sold. The prospective customer 
will simply refuse to buy the product, and the fact 
that the invention may be patented will not make 
the customer buy it any quicker than would be the 
case if it were not patented. Notwithstanding, this 
obvious fact, there are quite a few inventors who en- 
tertained the idea that a patent adds value to an im- 
practical device, and consequently they feel that such 
a device can be made practical by having it patented. 
Nothing could be farther from the truth. This mis- 
conception probably results from the fact that these 
inventors imagine that the Patent Office puts a stamp 
of engineering approval upon their inventions before 
it grants them their patents. It is a mistake to think 
that the Patent Office conducts an engineering labora- 
tory. The most that the examiners of the Patent 
Office do is to check whether the invention is obvi- 
ously operative and whether it possesses utility. How- 
ever, a device may be operative and possess utility 
in a patentable sense and yet be wholly impractical 
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in a commercial sense. About the most that a patent 
can be when granted upon impractical devices is a 
mere patent on paper and not in fact. 

These paper patents usually result from the fact 
that, too often, a patent is hastily filed from the first 
rough sketch of the invention, or from the fact that 
the inventor is not capable of perfecting his inven- 
tion or, if capable, that he does not take the time. 
It is very seldom that the ideas embodied in these 
first rough sketches are so perfect that they cannot 
be improved, particularly from the standpoint of sim- 
plifying and reducing the number of parts and the 
manufacturing costs, important factors in making 
the invention practical in the commercial world. Or 
the invented device itself may seem practical, but the 
shop machinery and tools which are necessary to manu- 
facture the device may require more ingenuity to de- 
velop than the device itself, and may thus be so cost- 
ly that the profits derived from merchandising the 
device would not make a good investment for the 
manufacturer. 

The thing to do, after conceiving the original idea 
and after making the first rough sketch, is to keep 
on thinking and making more sketches, discarding 


the impractical ideas and grouping and reorganizing 
[| author of this contribution, one of 
the concluding articles in an extended 
series on patents, needs no introduction to 
Machine Design's readers. His articles have 
been accepted wholeheartedly by engineers 
responsible for design. Requests for reprints 
have been so numerous that Mr. Woodling 
has been asked to extend, revise and bring 
up-to-date his entire series for the purpose 
of publication in book form. This volume 


should make its appearance at a comparatively 
early date 


> om 
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parts of the better ideas until every possible way of 
producing the invention is exhausted and the cost 
of manufacture is reduced to a minimum. Next to 
costs, the main objective to seek is to design your 
machine so that it possesses merit over the existing 
machines or device already on the market. If you 
find that your machine can be made as cheaply as 
the existing products, and yet constitutes an im- 
provement over them, there should not be much dif- 
ficulty in attaining success. 

If the invention can readily be made into a model 
and tested, this preferably should be done; but, if the 
model and the testing are going to be too expensive, 
it may be better to conduct a patent search first td 
determine whether or not the invention is patentable. 
Whenever engineering tests are made they should 
be conducted intelligently and should duplicate as 
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Fig. 3—Typical machine, the only one in existence, on 
which patents are not likely to be taken out 


nearly as possible the actual working conditions un- 
der which the invention is to be used. The making 
of additional sketches in the process of improving the 
invention and the making and testing of models must 
be diligently pursued. If too much time is wasted an- 
other inventor may enter the field and may be award- 
ed, in an Interference proceeding, the priority. 

Some companies like to wait until all of the de- 
tail and working drawings of the finished embodiment 
are complete before filing. This is a good plan if 
the finished drawings can be produced within a few 
weeks. A short delay ordinarily will not jeopardize 
the inventor’s rights in the case of an Interference. 
In the event that it will take several months to com- 
plete all the detail and working drawings, ordinarily 
the case, it is considered best to file the patent ap- 
plication upon the broad idea and not wait for the 
finished drawings. This may be easily done because 
it is not necessary to specify in the patent applica- 
tion the dimensions and the sizes of the parts or 
the material from which the parts are made, unless 
they constitute the gist of the inventive idea. But 
when filing upon the broad idea, care should be exer- 
cised to make certain that all the essential parts and 
the manner in which they co-operate are well covered 
in the application. 

Regarding the sales value of the invention, it is a 
difficult job to obtain a good and fair commercial 
report strictly based upon facts and some companies, 
not infrequently, test out the commercial value of an 
invention by actual manufacture and sale before ap- 
plying for a patent. If the market proves favorable, 
they then proceed to file the necessary patent applica- 
tion to protect the device. This plan, while it is the 
surest way of determining the commercial value, is 
not the safest thing to do from the patent point of 
view, because it invites patent troubles with those who 
have seen the device, usually through Interferences. 

The object of a market survey is to serve as a 
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check on filing upon every invention made by an in- 
dividual inventor or upon every engineering disclosure 
that is submitted to the patent department of a com- 
pany. Among engineering patent disclosures, there are 
many border line inventions which have a question- 
able value and the purpose is to exclude these unim- 
portant cases and concentrate all effort of the patent 
department or attorney upon the prosecution of the 
valuable inventions. 

A device may possess engineering merit and sales 
value over existing devices, and yet not be patentable 
because it shades too close to certain prior patents. 
The best way to find the prior patents is to conduct 
a search among the patent files in the United States 
Patent Office at Washington. Some of the larger 
manufacturing corporations keep in their own plants 
a complete file of all the patents pertaining to the 
products which they manufacture. In these cases a 
complete search may be made in the company’s patent 
files without the need for conducting a search at the 


Patent Office. 

In order to keep the files up to date and to make 
sure that no pertinent patent has been overlooked, 
the patent department or attorney must check the 





Fig. 4—In restricted markets, such as for cigarette 
machines, the copying of a patent can be readily verified 


new patents as fast as they are issued each week by 
the Patent Office. To do this, the attorney checks 
the Patent Office Gazette, a portion of a page of which 
is shown in Fig. 1. The Gazette is published weekly 
and gives a drawing and a claim of all of the patents 
issued for the current week. Ordinarily the drawing 
and the claim are sufficient to let the attorney know 
whether or not the patent is pertinent to the com- 
pany’s business. The Patent Office Gazette is mailed 
under the direction of the Superintendent of Docu- 
ments, government Printing Office, subscriptions, $16; 
single copies 35 cents. Circular and general information 
concerning patents may be obtained upon request and 
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without cost by writing to the Commissioner of Pat- 
ents, Washington, D. C. Printed copies of patents are 
furnished by the Patent Office for 10 cents each. 

The ordering of patent copies from the Commis- 
sioner of Patents, Washington, D. C., may be greatly 
facilitated by using coupons such as shown in Fig, 2 
which may be purchased from the Patent Office in 
lots of 20 at $2.00 and in lots of 100 at $10.00. When 
ordering copies of patents by coupons it is not neces: 
sary that the coupons be accompanied by letters of 
transmittal. 


Patents May Not Be Warranted 


Regardless of the fact that a device may sparkle 
with inventive ingenuity and be readily patentable, 
there are four general types of inventions where pat- 
enting usually does not pay. These include: 

1. Inventions which have a short commercial life, 
particularly those which die out in one or two 
years 

2. Inventions which relate to large’ special shop ma- 
chines, usually designed to facilitate speed in pro- 
duction in a manufacturing plant, and built for 
that particular manufacturing plant 

3. Inventions which relate to special machines made 
by the company itself for its own plant 

4. Inventions which may be safely marketed as a 
secret. 

The inventions under item 1 ordinarily relate to 
games, cheap toys and other novelty items which usu- 
ally take the public by storm, and last for about one 
season. The reason that patents are of very little 
value in keeping exclusive market control of these 
games, toys and novelty items is that infringers may 
“flood” the market in a few months, and by the time 
the aid of the court is secured the damage is done. 

In discussing the inventions under item 2, let us 
suppose that the chief engineer of a company which 
specializes in making large shop machines is called 
in by the factory manager of a manufacturing com- 
pany and is asked to design a particular machine for 
speeding up the manufacture of the latter’s product. 
The special machine may be an improvement over 
existing inferior machines of small capacity, or may 
be designed to perform a task formerly done by hand. 
In cases of this nature, the factory manager usually 
specifies the production requirements and leaves the 
details as to the particular form and design of the 
machine to the chief engineer, or the purchasing com- 
pany may design the machine completely. Within 
due course, an agreement is perfected regarding the 
purchase of the first machine, the manufacturing com- 
pany withholding the purchase of other machines un- 
til it has determined how the first machine succeeds. 
It is of course obvious that the large engineering and 
development expenses which are usually incident to 
the construction of the first machine cannot be totally 
charged to it. This means that the first machine 
in many cases is sold at a loss or at very little profit 
with the hope that the cost will be regained in sub- 
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sequent purchases of similar machines. Quite pos- 
sibly, such additional machines may be exceedingly 
remote as in the case of the Timken designed railway 
axle testing machine of Fig. 3, the only one of its 
kind. 

Now, let it be assumed that the question arises as 
to whether or not it is best to protect the machine 
or certain parts of the machine by a patent. The 
criterion for determining this question rests solely 
upon whether or not the manufacturing company is 
considering additional machines, whether it will pur- 
chase such machines from the chief engineer’s com- 
pany or whether it will attempt to purchase additional 
machines elsewhere, or make the machines itself. In 
other words, if the chief engineer’s company feels that 
the purchase of the additional machines is “in the 
bag,” or that only a very few or no additional units 
will be desired, it may not be necessary to take out 
a patent, as the patent will not be of any assistance 
in maintaining the monopoly already assured. 


First Company May Be Loser 


However, in cases such as this it is not uncommon 
for the purchasing department of the manufacturing 
company to call in other companies to bid upon the 
additional machines. If this is done, the other com- 
panies can usually underbid the first company, be- 
cause they do not have to liquidate the original de- 
velopment expense. They can copy their design di- 
rectly from the first unpatented machine. As a re- 
sult, the first company is sometimes the loser. There- 
fore, if there is a feeling of doubt as to the ex- 
clusive control over purchase of the additional 
machines, it may be advisable for the first company 
to apply for patent protection and use the patent to 
retain such control. Or, and most important, if cer- 
tain parts or mechanisms in the machine can be used 
in other devices, it would be best to secure patent 
protection. 

In discussing item 3 it is important to remember 
that the purpose of a patent is to prevent others from 
making the same invention. Now let us suppose that 
a large manufacturing company makes a special ma- 
chine in its own plant for its own use, and that 
the company obtains a patent for this special shop 
machine. When the abstract of this patent is pub- 
lished in the Patent Office Official Gazette, other com- 
peting companies learn of the invention and can 
order a copy of the patent from the Patent Office 
for 10 cents. The competing companies may then 
manufacture and use the same machine in their own 
shops, hoping when they do so that the first com- 
pany will never learn about it. This would mean 
that unless the first company employs special agents 
to discover the deception, it could not effectively en- 
force its patent rights and the infringing companies 
could carry on for years in violation of the patent. 
In other words, the first company is merely educat- 
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ing the competing companies to make the same shop 
machines. 

The policy of not applying for a patent upon shop 
machines made by a company for its own use has been 
adopted by several large manufacturers. In theory, 
it may seem plausible to apply for a patent upon 
shop machines made by the company, because if it 
can prevent competitors from using similar machines 
the first company has certain manufacturing advan- 
tages over the competing companies. But the the- 
ory does not work out in practice since the first 
company cannot effectively enforce its patent rights. 

However, there are two exceptions where it may 





Fig. 5—Patents are often taken out on control 
circuits to clinch certain manufacturing rights 


be desirable to apply for a patent. The first excep- 
tion is where there are very few competing manu- 
facturers, in which case it would not be very diffi- 
cult to learn whether or not they had copied the pat- 
ent. Take for example the manufacture of electric 
light bulbs. These light bulbs are made by only a 
few companies and in this case it would not be diffi- 
cult to learn what the other companies were using. 
Another example of this situation is in the field 
of cigarette machinery including units such as that 
shown in Fig. 4. The other exception is where there 
is only one way in which the company’s product can 
be manufactured, and if the patents upon the first 
company’s shop machines cover this one method, 
then the first company can feel fairly certain that 
if the other companies are making the product they 
are making it with a similar machine. It should be 
noted that both of these exceptions arise from the 
(Continued on Page 142) 
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ITH the adoption of roller conveyors for heavy 

\ \ duty work in foundries and steel mills, where in 

extreme cases loads as great as 40,000 pounds 

sometimes are imposed upon the system, some method 

of insuring proper distribution of the load over a num- 
ber of rollers has become necessary. 


Mathews Conveyor Co. has met this problem by 
means of resiliently mounted shock absorbing roll units, 
of which a diagrammatic view is presented in Fig. 1. 
The unit shown is made up of a pair of rollers mounted 
one at each end of a pair of L members which are tied 
together front and rear by inverted L sections welded 
in place. 

There are four heavy springs, one at each corner of 
the unit, their placement and method of functicning be- 
ing obvious from the drawing. The effect of the spring 
support is two-fold. In the iirst place it prevents injury 
to the rolls and their bearings when heavy loads are 
dropped on the conveyor at the loading point. When 
coils of steel are being handled by a magnet a total 
weight of 35,000 pounds sometimes will be dropped on 
the rolls if the crane operator is not unusually careful. 


In the second place, uneven objects even when car- 





Fig. 1—Spring supported conveyor rolls absorb shocks and 
equalize the load over a number of units 
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we SCANNING THE FIELD 
FOR IDEAS 


ried on skids tend to concentrate the load on two of the 
solidly supported rollers instead of the ten or more 
which theoretically are carrying it. When the spring 





Fig. 2—By eliminating sprocket hubs, single pass 
grinding between double disks became possible 


support is used, the two on which the load bears most 
heavily are pushed down slightly and the others pick 
up their share of the weight. For instance, when moving 
a heavy mold with an uneven bottom which distorts the 
skids, each of the spring-mounted rolls carries a safe 
load of about 800 pounds instead of two rolls being 
overloaded with almost the entire concentrated weight 
as was the case with solid supports. 


Redesign Simplifies Manufacture 


N THE early days of the bicycle it was common prac- 

tice to design the main sprocket as a forging with a 
hub on one or both sides. This was thought necessary 
for firm anchoring to the crank under the system then 
employed. 

Later designs, especially those for the “one-piece” 
crank, successfully did away with the hubs. This not 
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Fig. 3—Rotary motion is translated into hammer 


blows by curved slot in ‘‘free-thrown’’ plunger 


only made possible the economy of a sprocket blanked 
from sheet steel, but also the further economy of finish- 
ing by flat grinding, as shown in Fig. 2. Held in a fix- 
ture, the sprockets, which have been straightened in a 
power press, are passed between the faces of two abra- 
sive disks, thus grinding both sides at one operation. 


Crank Generates Hammer Blows 


RANSLATION of continuous rotary motion into 

a true hammer blow is effected by means of a 
unique “free thrown” plunger in an electric hammer 
developed by the Stanley electrical tool division of 
the Stanley works. 

The simple means by which this translation of mo- 
tion is accomplished is illustrated by Fig. 3 which 
shows the beginning and end of the repetitive cycle 
—the diagram at the left vLeing the beginning and 
that at the right, the end, the latter being at the 
moment of the actual hammer blow. Incidentally the 
cycle occurs 1900 to 2500 times per minute, depending 
on the size of the hammer. 

The tool, which is held by hand, has much the 
appearance of the familiar electric drill, hand grip 
with trigger switch being attached to a longitudinal 
motor casing. A bevel pinion at the end of the motor 
shaft meshes with a bevel gear on a cross shaft which 
in turn carries the disk and crank shown. 

The sliding member shown in the diagram, which 
can be called the hammer head, has a segmental cam 
slot in which the crank roller fits loosely. This slot 
is so located that the upstroke of the hammer head 
is caused by contact of the roller on the 2—1—2 sur- 
face of the slot. Rolling off the upper surface of the 
Slot between 2 and 3, the roller jumps into contact 
with the lower side of the slot between 4 and 5 and 
gives the hammer head suck momentum that it runs 
away from the roller during the last quarter turn 
of the disk. In other words, beyond contact point 6 
the hammer is “free-thrown” against the spring-sup- 
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ported anvil block which transmits the blow to the 
chisel or other tool with which the hammer is equipped. 
At the instant of the actual blow, the roller is clear 
of both sides of the cam slot. 


Welded Design Saves Material 


HEN designing for manufacture in large quanti- 
ties, careful study of the design even of the 
simplest parts, from the production point of view, is of 
great importance. Not only is this important from the 
cost angle, but also from the quality angle. Frequently 
a less costly method of fabrication will result in a part 
as good or even better than a more expensive method. 

A case in point is the detail shown at the upper part 
of Fig. 4. This is the hand grip for a valve seating tool 
and is 4% inches long with a 1%-inch serrated head. 
This part could be designed for production in several 
ways, by screw machine, by cold heading or by spot 
welding, for instance. 

Study of the problem in the light of the number to be 
made (which runs high into the thousands) and the 
equipment available in the shop, resulted in the selection 
of a two-part spot welded design, made by the method 
shown in the lower portion of the illustration. The stem 
is a screw machine job produced with minimum of ma- 
chining, while the head—serrations and all—is a punch 
press job. By means of the simple fixture shown, the 
welding is done very rapidly and economically. 





Fig. 4—By designing this part for spot welding, 
material required is reduced to minimum 



















Heat Treatment as It Affe; Ine 


By Guy Hubbard 


OT at all uncommon among machine designers 
N is the belief that through heat treatment—hard- 
ening in particular—the stiffness of a steel part 
somehow can be greatly increased. As a matter of fact 
little or nothing in the way of stiffness can be added to 
a piece of steel by heat treatment. Assuming that the 
steel has been properly selected in the first place, the 
metallurgist can impart to it hardness to resist wear; 
toughness better to withstand the effects of and recover 
from tension, torsion and bending stresses (can improve 
its “springiness” in other words); and he also can re- 
lieve it of internal stresses which otherwise would im- 
pair its strength and cause it to go out of shape after 
machining. Its stiffness however is a structural prob- 
lem which definitely is up to the designer. 

Rigidity is only a relative term and designers today 
are inclined to think of their materials as stiff forms 
of jelly rather than as unyielding substances. With 
this in mind, Edward P. Burrell, late director of en- 
gineering of the Warner & Swasey Co., once remarked, 
“Complete elimination of deflection is of course an im- 
possibility. Experiments by the bureau of standards 
have revealed that as light an object as a lead pencil 
causes deflection in a 3-inch bar 30-inches long.” 

Therefore, the right thinking designer will reduce 
the deflection to a practical minimum by scientific truss- 
ing and bracing, based on proper understanding and 
analysis of the stresses and their resulting deformations. 
Then with the help of a metallurgist he will select ma- 
terials best suited to cope with the stresses. He will 
not however, expect the metallurgist to perform mir- 


Fig. 1—Stress con- 
centrations are re- 
vealed by transpar- 
ent Bakelite models 
which are illumi- 
nated by polarized 
light while subject 
to service strains 


acles in the way of “heat treating” into the structure 
stiffness that has not been “designed”’ into it. 
Designers are now able to supplement their theoreti- 
cal diagrams by actual visualizations of stresses, this 
by means of photoelastic models which—when subject 
to strains and viewed by polarized light—clearly indi- 
cate stress concentrations as darkened lines and areas. 
This effect is shown in a striking manner in Fig. 1, a 
group of two photographs of stressed transparent 
Bakelite models of sections of welds. For these inter- 
esting illustrations and their interpretation, MACHINE 
DESIGN is indebted to Everett Chapman, president of 
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is 2—‘‘Brinelling’’, a breakdown of case by bump- 
ing of bearing rollers under shock load 


Lukenweld, Inc. The lower photograph reveals the con- 
centration of stresses at the root of a weld joining 
two plates, this welding having been carried on from the 
upper side only, leaving a notch at the opposite side 
which obviously is an open invitation to an early fail- 
ure. The upper photograph demonstrates that in spite 
of generous double fillets, an internal flaw likewise 
causes concentrated stresses which will invite a fracture 
under axial load. 

This brings up the subject of stress relieving, a tech- 
nique in which the metallurgist can be of great service 
to the engineer. Many a well designed machine frame, 
either of cast or welded construction, has been roundly 
condemned as a failure because its internal stresses were 
not properly dealt with. These stresses, which might 
be called the “muscular aches and pains of metal parts” 
not only reduce ultimate strength but also cause the 
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metal to “move’”’ after machining, thereby throwing the 
machine out of line. 

In the case either of a cast or welded part, an ex- 
perienced metallurgist will be able to tell from drawings 
about what is likely to happen and very frequently can 
suggest modifications to eliminate causes of internal 
stresses. In any event, he will be able to recommend a 
normalizing treatment which will effectively release the 
stresses. And let us say here that it is highly impor- 
tant that the designer shall take cognizance of the size 
of the available normalizing furnaces before he designs 
his frames. Otherwise they may prove to be just too 
big to go in. Oftentimes two-part construction can be 
employed, thereby allow normalizing of large frames 
in furnaces of limited capacity. 

The designer of welded frames should bear in mind 
that stress relieving also can be accomplished by ham- 
mering as well as by the furnace method. An operator 
who is experienced in the technique can go over a weld- 
ed structure with a pneumatic or electric hammer and 
by thoroughly peening the welds and welded members 
can bring the structure into line and make it stay in 
line. This is not heat treating but the end result is very 
much the same, therefore it deserves to be mentioned. 

Relation between case and core is very important, es- 
pecially in parts subject to concentrated, intermittent 
loads. In this connection the bearing ring shown in 
Fig. 2 illustrates a phenomenon called “brinelling’’. 
It is much more common than is generally supposed, 
although not ordinarily to such an extreme degree as 
this. As the name implies, “brinelling’ is due to 
rhythmic “bumping” of a roller or ball bearing, caused 


Fig. 3—Specimens employed by Forrest F. 
Johnson in his rotating fatigue tests to determine 
effect of necks of various shapes on life of shafts 
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by a repetitive shock load such as may occur on the 
crank shaft of an engine. If the original carburized 
case on the ring is too thin; if it was too greatly re- 
duced in finish grinding; if it subsequently has worn 
down because of faulty lubrication; if it is too soft; or 
if the core metal below the carburized case is too soft 
to give proper support; indentation of the case by the 
rollers or balls will result. 

In the first article of this series considerable emphasis 
was laid upon proper shaping of parts to avoid fracture- 
inducing points—called in the language of the metal- 
lurgist, ‘stress-raisers”. Authoritative data on the ef- 
fect of ‘“‘stress-raisers” of various kinds, were obtained 
by Forrest F. Johnson through actual experiments in 
the laboratories of the Spencer Mfg. Co. With the kind 
permission of the editors of Automotive Industries, in 
which journal the results were published, we reproduce 
as Fig. 3 diagrams of Mr. Johnson’s test pieces, to- 
gether with the following comments. 

The specimens were of SAE 3140 steel, heat treated 
in the usual manner; drawn to 321 Brinell; turned, 
then ground, to 1-inch diameter; and finally “necked” 





Fig. 4—Above—Failure of this shaft started with 
stress concentration at corners of keyway 


Fig. 5—Below—Section of large hollow drive shaft 
showing fracture induced by deep tool mark 





28 


in the center as shown in views A, B, C, D, E, F and g 
of Fig. 3. The pieces were run on a rotating beam 
fatigue-testing machine of Farmer or Wohler type un- 
der surface stress of 77,000 pounds per square inch at 
their minimum diameter. Before ultimate fracture, 
specimen A showed life value of 81,000 revolutions; B, 
75,400 revolutions; C, 19,000 revolutions; D, 14,500 
revolutions; EH, 13,530 revolutions; F’, 13,800 revolu- 
tions; and G, 12,650 revolutions. 

One of the most significant points is that the speci- 
men shown in C of Fig. 3, which has a square neck, 
showed 24 per cent greater endurance than D which 
has a radial groove. Although C has two sharp corners 
which would seem to be typical “stress raisers’, the 
square neck actually does afford better distribution of 
stress than does the radial groove. In the latter case 
the stresses are concentrated within a small width at 
the bottom of the radial groove, whereas in the former 
they play over the full .100-inch width of the groove. 
This does not mean that a sharp corner is better than 
a fillet but it does emphasize that the designer should 
aim always to distribute stresses as much as possible. 


Examples of Fatigue Failures 


Study of fatigue failures of steel parts in actual ser- 
vice often will indicate clearly the cause of failure 
which—if due to design—can be eliminated by rela- 
tively minor changes on the drawings. An instance is 
that depicted in Fig. 4, which is of a fractured power 
drive shaft. The keyway where the fracture originated 
is a “necessary evil” in this case, but in later designs 
it has been found that fillets of small radius in the cor- 
ners reduce stress concentrations without interfering 
with the purpose of the keyway. 

The hollow shaft shown in Fig. 5 demonstrates a 
fracture which originated with a deep tool mark. The 
importance of smoothly turned, or better yet—ground 
—finish on high stressed shafts cannot be too strongly 
emphasized. Not only are tool marks and deep 
scratches dangerous stress-raisers in themselves but 
they also invite corrosion which further and very rapid- 
ly impairs the strength. Designers should take into 
account this matter of corrosion, not only as regards 
disfigurement and rapid wasting away of a part, but 
also as one of the most dangerous strength impairing 
factors. 

This and the first article of this series have been 
written more particularly from the viewpoint of the 
engineering department. They are from the angle of 
the designer seeking the answer to the question, ‘““How 
can the engineering dpartment work with the heat 
treating department to the end that parts will be right 
not only on the surface but all the way through.” The 
next article, for May, will approach this problem from 
the opposite direction. It will be written by Lewis F. 
Herron of the James H. Herron Co., Cleveland. As 
metallurgist of this well known consulting organization, 
Mr. Herron has had wide experience in solving metal- 
lurgical problems of machinery builders in many lines. 
His advice to designers will be based on that experience. 
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Fig. 1 — Direction of 
stress plotted around a 
circular hole 


Aerodynamic Theory 


Used in 


Analysis of Stresses 


By D. L. Pellett 


OME of our problems as machine designers would 
be much simpler if we could substantiate a stress 
analysis by measuring and studying the distribu- 
tion of a tangible substance. Our efforts are hampered 





Fig. 4—Streamlined effect in opening in frame 
relieves stressed areas 
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Fig. 2—Flattened cross section 
permits greater area and better 
stress distribution 


Fig. 3 — Obstruction at right 
angles to stress flow creates seri- 
ous stress concentrations 





by the lack of a convenient “stress meter,” a device 
that would enable us to check the design of machine 
elements having an uncertain stress distribution. Strain 
gages may be used to study certain types of structures, 
photoelastic tests are invaluable for many cases, but 
neither of these methods is commonly available for the 
solution of routine problems. Dozens of questions de- 
mand daily answers: Do we need a fillet here—what 
is the optimum frame contour—would an opening af- 
fect the part’s strength? Questions of this nature can 
seldom receive a precise, mathematical solution. Any 
plan should be welcome that will enable us to form a 
mental picture of stress patterns. 

An interesting analogy offers a qualitative solution 
for certain types of stress analysis problems. This rela- 
tionship enables us to use aerodynamic flow concep- 
tions as an aid in the design of stressed machine ele- 
ments. Mathematical and photoelastic studies have 
shown that the lines of principal stress in a loaded mem- 
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ber bear a definite similarity to the flow lines used in 
aerodynamic studies. This relationship suggests that 
we visualize principal stress lines as “stress flow lines”’ 
having the characteristics of air flow lines. These flow 
lines will tend to follow the shortest path around an ob- 
struction: A convergence of lines near an obstruction 
will indicate an increase in pressure for air, and an in- 
crease in stress for an elastic body. Obviously this is not 
a theory stated with handbook preciseness, it is a 
thought habit, a mental device that makes stress dis- 
tribution less abstract. 

The familiar problem of a small hole drilled in a 
relatively large plate can serve as a convenient example. 
Considering the hole as an obstruction to stress flow, 
we can plot the probable direction of stress travel. The 
resulting sketch in Fig. 1 indicates the “packing” of 
lines as the flow is deflected around the obstruction. 
This packing indicates stress concentration, an assump- 
tion verified by photoelastic studies telling us that the 
stress concentration factor is three. Fig. 1 suggests that 
we consider the probable flow about a streamlined ob- 
struction such as the opening in the plate of Fig. 2. We 
find that the flow congestion obtained with a round hole 
has been relieved by “strearmlining” the opening, our 
new lines having a minimum of slope variation and a 
greatly reduced stress concentration. These findings en- 
able us to evolve a correct shape, practical in many 
cases, for hand holes or web openings; perhaps even cer- 
tain types of pins and rivets should have this flattened 
cross section. The opening of Fig. 2 can have a greater 
area and a much more favorable stress distribution than 
our original circle. 

If we place the obstructing opening of Fig. 2 at right 
angles to the direction of stress flow we obtain the pat- 





Fig. 5—False framework is used in aeronautical 

design to streamline structural members. 

An analogy, as it applies to a square-shouldered 
shaft, is shown above 


tern shown in Fig. 3. The drastic slope changes at the 
ends of the opening indicate serious stress concentra- 
tions at these points. These concentrations are virtually 
independent of the plate width and the size of the open- 
ing. Failures due to minute fatigue cracks, small slag 
inclusions, and machine marks, can be traced to an ef- 
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fect of this nature. 

Many types of machine frames can be improved with 
the aid of “stress flow lines.” The “streamlined” open- 
ing in the roll housing of Fig. 4 has relieved the stress 
concentrations existing in the elementary housing 
shown at the left. The curved slots eliminate stressed 
areas while retaining the rectangular opening shape. 

Aeronautical designers have found it advisable to 
“fair out” structural members to a streamlined shape by 
using a false framework. Our flow analogy suggests a 


Fig. 6—False block and 

‘fairing’ as utilized 

for the frame of heavy 
press 





similar application. The square shaft shoulder in Fig. 
5 can be improved by a false collar pressed in place, as 
shown at the bottom of the sketch. Fig. 6 illustrates an- 
other example of fairing with the use of a false block 
which improves stress distribution. 

Current design trends seem to follow two paths, as 
seen in the strictly functional devices built as produc- 
tion equipment and the nicely molded products sold to 
the consumer. A true conception of stress distribution 
should enable a designer to develop a machine that is 
strictly functional but shaped by sales appealing curves. 


Synthetic Rubber Finds New Use 


L-PROOF, synthetic rubber recently enabled the 

manufacturer of the world’s largest automatic 
weighing scale to give an unconditional guarantee on 
parts usually affected by gasoline and oil. The large 
scale weighs 27,000 pounds of gasoline and oil each 
minute and to convey and weigh this amount accur- 
ately, it is necessary to use a 12-inch flexible hose. 
After test operation the hose remained flexible and 
gasoline proof. Any resistance to the delicate move- 
ment of the weighing tanks mounted on the scale lev- 
ers to which the hose is connected would seriously af- 
fect the accuracy of the scale. Instantaneous stop- 
page of the liquid flow at exactly the proper moment 
is accomplished by the use of the synthetic rubber for 
the valve seat disks. Tests revealed that the scale 
registered an error of less than 1/900 of one per cent, 
an unparalleled mark of accuracy for such a large unit. 
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Fig. 1—Valve seat insert of flexible con- 


a) | 
struction is shown after test. Polished ring 


indicates good valve seating OAS he | 





Distortion Reduced by Use of 
Flexible Valve Seats 


By S. D. Heron and A. L. Beall 


ALVE seat distortion and consequent valve leak- 
V age is one of the major causes of exhaust 

valve burning in aircraft engines of high out- 
put. In cylinder designs sensibly free from valve seat 
distortion, a high degree of exhaust valve durability 
is secured with relative ease by the application of 
modern exhaust valve practice. Some cylinder de- 
signs are attractive due to compactness and ease of 
securing large valve area but are known to be sub- 


HOUGH aircooled cylinders are more 

prone to distortion than watercooled 
types, similar problems in exhaust valve 
leakage are shared by both. The use of flexible 
exhaust valve seat inserts in an aircooled 
cylinder head, as described in this article, 
might well be applied to other types of 
cylinder design. The article was presented 
as a paper last month at the National 
Aeronautic meeting of the SAE. Mr. 
Heron is associated with the Ethyl Gasoline 


Corp F and Mr. Beall with the Wright Fig. 2—Valve is designed for maximum cooling via the 
Aeronautical Corp. stem in this arrangement with a flexible insert 
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ject to exhaust valve seat distortion. 

In view of the difficulties and limitations result- 
ing from such distortion, an investigation has been 
carried out to determine if its effects can be over- 
come by flexibility in the valve head or valve seat. 

Design studies of flexible valves and inserts were 
made four years ago as a result of investigation of 
a chronic case of valve seat distortion. In this case 
a considerable reduction in valve temperature pro- 
duced by the use of a well-cooled, hollow-head valve, 
resulted in more rapid valve seat guttering than oc- 
curred when valves with hotter and less rigid heads 
were used. It was apparent that the red hot zone in 
the hotter valve design gave sufficient plasticity to 
enable the valve to conform more readily to the dis- 
torted cylinder head. 

Studies of valve heads with considerable radial 
flexibility, such as the deep tulip type used in British 
engines of the war period, led to the conclusion that 
with such designs adequate cooling could not be se- 
cured at high output per valve. The use of a valve 
with a rigid head, in combination with flexibility of 
the cylinder head at the point where the valve seated, 
was studied and this seemed to be subject to fewer 
limitations than the flexible valve head. It appeared 
that if sufficient radial flexibility could be secured at 
the seating surface in the cylinder, a 45-degree valve 
could probably be relied upon to produce a tight seal 
by its wedging action. Several designs embodying 
such a mode of sealing have been worked out and 
are shown in Figs. 2 and 4. In these designs an at- 
tempt is made to obtain flexibility of the valve seat 





Fig. 3—This valve if used with solid insert under the test 
conditions would show evidence of leakage 
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Fig. 4—Various types of flexible valve seat construction are 
shown in these diagrams 


up to the point where conformation between valve 
and seat occurs. The wedging action producing con- 
formation requires axial movement of the valve, pro- 
duced by the valve spring or gas pressure on the head 
of the valve. As soon as the cylinder seating sur- 
face has been forced into conformation with the valve, 
axial movement of the valve with relation to the seat 
will cease. After a complete fit between the valve and 
seat has been secured, slight lateral movement of the 
valve head and its seating surface in the insert, rela- 
tive to the cylinder head as a whole is possible. Gas 
pressure in the groove in the insert may play its part 
in forcing the seating surface into tight contact with 
the seating face of the valve. 

An insert of the type shown by B in Fig. 1 was 
tested in an iron cylinder. The insert material was 
SAE 4140 steel and this was apparently unsuitable 
since the seating portion split after a few hours run- 
ning. 


Cyclone Cylinder Is Used 


Since the design and material used in the first test 
were open to doubt it was decided to conduct a second 
test in which no limitations should be set by fabri- 
cation cost. An experimental model Cyclone cylinder 
(6% inch bore and 202 cubic inch capacity) was chosen 
for test. This particular cylinder model was never 
developed beyond the experimental stage because it 
suffered from exhaust valve seat distortion when sub- 
ject to detonation and overheating. The capacity and 
output of the cylinder seemed appropriate for the 
test, since experience indicated that a flexible valve 
would operate at an excessive temperature. 

The seat insert and exhaust valve arrangement 
shown in Fig. 2 was adopted in which arrangement 
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the valve is designed for maximum cooling via the 
stem with the intention that the insert shall, as far 
as possible, be limited to the functions of supporting 
and sealing the valve. The insert material is austenitic 
nickel-chromium valve steel, and both valve and in- 
sert are faced with stellite. Thirty hours of testing, 
including 15 hours under conditions of detonation and 
overheating, has been carried out. The condition of 
the exhaust valve and insert after test is shown in 
Figs. 1 and 3. Lack of significant leakage as evi- 
denced by a continuous polished ring on both seat- 
ing faces may be noted. The seat on the valve is 
considerably wider than the seating face of the insert, 
and consequently the complete width of the seat face 
shown in Fig. 3 is not polished. With similar condi- 
tions of detonation, over-heating and limited dura- 


tion of test, a solid insert in the same type of cylinder 
shows definite evidence of valve leakage in the form 
of low patches on the seating face. 

Testing has been too limited to permit evaluation 
of mechanical reliability, or other characteristics, but 
there is reason to believe that mechanical difficulties 
which may develop will be easier to overcome than 
valve burning due to seat leakage. The test results 
indicate that the heat conducting capacity of the cyl- 
inder in the immediate vicinity of the exhaust valve 
seat may be less important than it is now generally 
considered to be. 

It is believed that further work with flexible valve 
seats may remove certain present limitations on cy]- 
inder design which are the result of distortion pro- 
duced by both temperature and pressure variations. 


Specification Writer Faces Constant Changes 


By John F.. Hardecker 


curement work specifications merely represent 

a number such as a telephone number—you dial 
or express the number and you get what you want. 
Like the telephone number, under normal circum- 
stances, that’s all there is and should be to it, but, if 
and when the specification is not a good specification, 
you get “line trouble” in the form of protests from 
contractors whose material is being rejected, and 
from scheduled users of the material whose work is 
being held up for lack of delivery; kicks come also 
from users who find that the material, although con- 
forming to the specification, is not suitable for the 
purpose intended—the whole building up a chain of 
interlocking ramifications that are decidedly serious 
to all concerned. Thus, the quality of the specifica- 
tion affects everyone, including the material sup- 
plier, the designer, the test laboratory and the user. 
Therefore it would appear that all that is needed are 
good specifications, and that is true; but good speci- 
fications, in turn, require an intimate and broad ex- 
perience in specification writing. 


a MANY of those engaged in engineering or pro- 


Cannot Depend on Intangibles 


Specification writing, at first glance, would ap- 
pear as one of the simplest forms of engineering prac- 
tice—the mere recording of a series of facts concern- 
ing a particular material or product, in a more or 
less logical sequence. The facts, however, require 
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something more than mere sales literature as their 
basis, for they in turn must be defined within rea- 
sonable limits and in terms of specific test procedures 
without too much dependence on intangible adjectives 
and adverbs. 


Must Follow Logical Practice 


Sometimes the “facts’’ become mere “desires,” 
idealistic in their conception and impractical in their 
attainment, as in the case of a specification for a 
compound which required that the material was to be 
of such a nature that upon immersion of a painted 
part in it, the part was to be cleaned in a period up 
to one hour’s immersion; after one hour it was to 
be stripped of its paint. The convenience of this clean- 
ing compound cannot be denied, but the idea that 
until the alarm clock went off at the end of an hour 
the chemicals would politely refrain from attacking 
the paint finish, but that after the alarm they would 
fall to with a will was truly fantastic. 

Likewise, there exists at times an unfortunate ten- 
dency to “combine the best features” of several known 
or tested products into a single product by the mere 
writing of a specification saying it shall be so, with- 
out first verifying in the laboratory or production 
shop that it can actually be made to do so. This leads 
to the inopportune bursting of the dream _ bubble 
at the most inopportune time. 

Specifications for products, particularly where there 
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is a range of sizes, may be based on inadequate 
original test data and improper interpretation and 
interpolation for the complete size range, as in the 
case of a specification for Bakelite pulleys with in- 
serted ball bearings which required that the bond 
of the outer race in the pulley must withstand a shear 
load of 200 pounds. When this was evaluated in 
terms of a uniform loading taking the bond area into 
consideration, it ranged from 314 pounds per square 
inch for the smallest pulley and bearing to 80 pounds 
per square inch for the largest—an obviously incor- 
rectly stated requirement. 


Complexity Demands More Specifications 


This matter of specification writing for component 
materials grows more precise as the unit or product 
ultimately to be manufactured becomes tore and 
more a matter of complexity and mass production, 
reaching its zenith in such products as automobiles 
and airplanes. Under such circumstances, the various 
materials must not only be painstakingly chosen, but 
they must be procured on open competitive purchase 
with adequate inspection, which means specifications 
rigid enough to assure highest quality but at the 
same time flexible enough to secure the greatest quali- 
fied competitive bidding. 

To prepare such specifications often entails the need 
for a greater and a broader knowledge of a particu- 
lar industry on the part of the specification writer 
than that possessed by the specialists and technicians 
whom he contacts—for those specialists while inti- 
mately acquainted with their own company material 
for a particular purpose are entirely without detail 
knowledge of competing products designed for the 
same general purpose. Then, too, in the interest of 
inspection and test economy, test procedures must oe 
standardized for the same class of products, although 
vendors may each have their own particular method 
of testing and units by which they record their re- 
sults. 


Specifications Should Be Standard 


For example, the paint industry uses about a dozen 
different test procedures for evaluating viscosity, 
each in a system of units peculiar to the method. A 
proper purchase specification should permit the use 
of several methods but limit the reporting of results 
to a single unit, poises absolute, and specify a single 
check test method for all inspection purposes. Ex- 
perts often lose sight of the fact that conditions 
which they regard as routine in their own laboratories 
and therefore not necessary of expression in defining 
a test procedure, often are the controlling factors in 
the duplication of test results, as in the case of a 
specification for a rust preventive compound, where 
unexpressed temperature and humidity, finish and 
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grade of steel panels, and type and pressure of spray 
gun used in applying the salt test solution, were al] 
significant factors which in not being defined, pre. 
vented the duplication of results between different test. 
ing agencies. 


Writer Must Be Alert For Changes 


The specification writer must ever be on the alert 
for the changing effects of production practices upon 
the material defined by his specification, while at 
the same time holding the number of routine tests 
required for inspection purposes to the minimum in 
the interest of economy. There was an instance in 
a specification for silk for mechanical use, permitting 
originally both twill and plain weave, and including 
a thread slippage requirement, where it was observed 
that the plain weave never failed slippage, while the 
twill frequently did. Therefore it was decided, not 
without logic, to restrict the weave to plain weave 
alone, and eliminate the slippage requirement. This 
worked for a number of years until a new manufac- 
turer in the field, by what was presumed to be a slight 
difference in manufacturing technique, produced and 
delivered a plain weave which met all the specifica- 
tion requirements, but which had excessive thread 
slippage, and the limitation of thread slippage was 
no longer a specification requirement. 

It must not of course be assumed, from the nature 
of the examples here recorded, that the life of the 
specification writer is a continual battle against the 
world and its desires to slip something over on him. 
On the contrary, he enjoys the whole-hearted co- 
operation of the many highly trained and efficient 
technicians of the various testing laboratories, of the 
shop foremen and supervisors when his specification 
is a matter of process on application, and of the many 
technical experts employed by the material concerns 
whose products it is desired to purchase by fair and 
open competition under a specification. 


Electric Eye Foils Marauders 


URGLARS hardly have a chance against a new 

development in the electric eye made recently by 
the General Electric Co. The protectional device re- 
lies principally on the phototube to foil marauders. 
A beam from a standard automobile headlight bulb, 
from which all visible rays of the light spectrum have 
been filtered, is the nucleus of the device. By a mul- 
tiple system of mirrors, this single invisible beam is 
reflected back and forth across a room, around cor- 
ners, and at different levels and angles until the guard- 
ed area is completely protected against the movement 
of a body in any direction. 
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Fig. 2—Front view of automatic chucking machine 
shows the compactness obtained by the use of built-in 
driving motors 


der are controlled by a small gearmotor which runs 
continuously. The third driving motor is directly con- 
nected to a high speed centrifugal pump which cir- 
culates the coolant. 

In this class of machine it is necessary to stop the 
spindle while it is in the loading position to allow the 
operator to remove the finished piece and insert a 
rough piece in the chuck or holding fixture. Naturally 
this cannot be done while the chuck is revolving and 
the method of starting and stopping the spindle is 
of interest on this machine. A 10, 15 or 20-horsepower 
motor drives the five chuck spindles through change 
gears and a worm reduction. The illustration on the 
first page shows the large driving motor mounted on 
the machine. The two gears shown in the opened case 
may be changed to obtain the correct spindle speed 
for the job on hand. Each spindle is driven by a large 
tooth or dog clutch which can be seen in the drawings, 
Figs. 3 and 4. 
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With the spindle clutch engaged and the drive motor 
running, the spindle revolves at cutting speed. When 
the clutch is out of engagement the spindle stops 
whether the motor is running or not. The spindle drive 
motor is started and stopped during each cycle by a 
switch controlled by the forward and backward motion 
of the tool slide. As the slide moves forward the switch 
is closed and the motor is started, driving the spindles 
on which the clutches are engaged. As soon as ma- 
chining operations are completed the tool slide returns, 
opening the contact switch and stopping the drive 
motor. A built-in brake is a feature of the motor. It 
causes the armature and connected moving parts to 
stop almost instantly when the power is cut off, thus 
reducing the chance of spiral scores on the work, which 
does not revolve as the tools withdraw. Also, with 
this design the spindle clutches do not revolve when 
the tool slide is back and the machine is ready to index. 


Each spindle clutch is held in engagement by a heavy 
coil spring as shown in Fig. 4, and is fitted with a pull 
rod and cam roller. In the loading and unloading po- 
sition a cam actuates the roller which disengages the 
clutch through the pull rod and allows the spindle to 
stop. Cams may be so placed that one or more spindles 
will stop in any position desired. When the spindle 
cylinder indexes out of the loading position, the roller 
leaves the cam and the clutch is thrown into engage- 
ment by the loaded spring. If the tool slide is feeding 
ahead, all spindles are turning with the exception of 
the one in the loading position. When the slide is 
back, the spindles are not turning and the clutch, 
which has been disengaged, slips into place with the 
indexing movement of the cylinder without noise or 
jar. The action is the same whether the machine is 
set up for a speed of 50 or 625 RPM spindle speeds. 


Automatic chucking has usually been accomplished 
by either hydraulic or pneumatic means. In the Goss 
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Fig. 3—Cross section of single work spindle with chucking motor is shown here. Details of nut and screw which produce 
wedging action to operate chuck jaws are shown at the left of the drawing 
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& deLeeuw machine a unique method has been devised 
which does not require the attachment of pipes or air 
lines for the chucking operation. Electric motors or- 
dinarily used for driving applications find a new field 
here in which their use has been highly successful. 

On the end of each work spindle a reversing 900 
RPM chucking motor is mounted, having a torque of 
six foot-pounds. The motors can be seen in Fig. 5 and 
a schematic diagram of their operation is shown in 
Fig. 3. These motors are of the flange type and are 
mounted as a conventional air cylinder would be. 
Around the housing of these motors are three con- 
tinuous contact rings insulated from the motor body, 
but each connected to one lead-in wire of the motor. 


Cam for Operating 
OTT va) on Spindle 


Dog Clutch 
Disengaged 


Turret 


Chuck 





Fig. 4—Separate dog clutches for each work spindle permit 
one to be stopped while the others rotate 


Electricity is supplied to the motors, one at a time, 
as they move into the loading position during the in- 
dexing operation through three contact fingers which 
can be seen in Fig. 5. The rings being continuous, 
they insure contact being made in whatever position 
the spindle stops in relation to the cylinder of the ma- 
chine. The four motors in the working positions are 
dead as they are not in contact with the fingers. 

A chuck and unchuck pushbutton is located on the 
machine convenient to the operator. The motor runs 
in either direction according to the button that is 
pushed. Holes are drilled through the spindles and 
in the holes are a number of lost motion driving lugs, 
Fig. 3, which allow the motor to make about three 
revolutions before any load is placed on it. In this 
manner the motor is able to get up to speed and de- 
velop full torque before the load is applied. At the for- 
ward end of the spindle, just behind the chuck, is a 
Screw and nut, Fig. 3. The nut slides in the ground 
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Fig. 5—Electrical contact fingers supply power to 
motor as the spindle and chuck unit moves into 
loading position 


bore of the spindle and is held from revolving. The 
screw is directly connected through the lost motion 
lugs to the motor shaft, and the chuck mechanism is 
connected to the sliding nut which acts in the same 
manner as a draw bar. Resistance can be placed in 
the electrical circuit of the chucking motors to obtain 
any degree of pressure. 

The feed and index drive on the machine is through 
the separate 3-horsepower motor with a 7% to 1 worm 
reduction. The motor runs constantly and transmits 
power to the cross slides through a straight shaft. 
Another power takeoff runs the main tool slide. 
The cam for operating it is shown in Fig. 6. A direct 
motor driven centrifugal pump is provided with a max- 
imum capacity of 60 gallons of coolant per minute. 

The use of five electric motors which make only a 
few revolutions for each cycle of operation might 
seem extravagant. Yet the increased efficiency of the 
machine as a whole proves that the seconds saved in 
the chucking and unchucking operation warrant their 
use. 





Fig. 6—Cam for operating main tool slide is easily 
accessible for adjustments 
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PEED control in modern industry, from regulation 

of automobile production line travel to timing of 

a bread oven conveyor, is of unquestioned impor- 
tance. One unit unsynchronized in a battery of ma- 
chines, each dependent on the other, can throw an 
entire department out of kilter. Cost and quality of 
production are vitally affected by correct timing of 
machines and speeds too fast or too slow hamper 
otherwise efficient operation. 

Different conditions influence the operation of indi- 
vidual machines. Such factors as variance in tem- 
perature or atmospheric conditions, size and shape of 
products made in the same machine, peripheral speed 
of material wound up during manufacturing operation, 
and a variance in skill or number of machine oper- 
ators must all be compensated for by speed control. 
Infinite variable speed control must be used to obtain 
the many exact speeds which variable operating con- 
ditions demand. 

Machine designers and plant managers fortunately 
recognize the advantages which variable speed con- 
trol gives in the operation of an individual machine 
or a related group of machines. Hundreds of machines 
are equipped with change speed units now as original 
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equipment and the units have been installed on many 
more in operation to give them complete flexibility 
of control. The increasing tempo of business in all 
lines is causing engineers to apply these units on ma- 
chines which in the past received their speed control 
in steps or jumps. This method was adequate as long 
as the dependency of one machine on another was 
not so acute as it is today. 

Mechanical conditions in different machines have 
resulted in the development of several types of variable 
speed transmissions. Recently units combining the 
prime mover with the transmission have been de- 
veloped and are particularly adaptable for certain 
drives. Those transmissions in which the input and 
output shafts are in line have proved well suited to 
compact drives. Hydraulic variable speed units con- 
sisting of a hydraulic pump and motor, either as a 
single unit or connected by pipes, have long been popu- 
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ships, for instance, the motor component may be placed 
on the machine it drives; the electric motor and pump 
are placed some distance away where space is less lim- 
ited. This same method of installation is used where 
danger from fire or explosion from the electric drive 
motor is prevalent. The drive motor and pump are 
housed in a fireproof chamber and pipes carry the fluid 
energy to the hydraulic motor. 

Ranges in speed control vary with different types 
of variable speed units. Hydraulic units lend them- 
selves to a wide range of speed control and may be 
reversed, but sacrifice some of the operating effi- 
ciency of a unit with a smaller speed control range. 
Mechanical units which may be reversed and have a 
wide speed range are being manufactured. In many 
machine applications the desired speed range is with- 
in certain set limits which allow the pulley and belt 
type of mechanical variable speed transmission to 
meet the conditions. Simplicity, economy and a mini- 
mum of wearing parts are found where the speed range 
is limited. 

Machine tool makers have found the variable speed 
transmission a boon in many instances, providing the 
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exact spindle or cutting speed necessary for the work 
being machined. Lathes in particular are adopting 
variable speed units with unquestioned success. Dras- 
tic reductions in machining time, better finishes and 
corresponding lower cost are the results of their use 
on these machines. A motorized type of mechanical 
unit has been installed on the internal grinder shown 
in Fig. 3. The exact grinding wheel speed is easily 
obtainable, either in using new wheels or compensat- 
ing for wheel wear. 

Application of a hydraulic transmission to a roll- 
fed printing press is seen in Fig. 1. The transmis- 
sion units are mounted between the main drive of 
the printing press and a constant-speed driving mo- 
tor. Use of the variable speed drive permits an un- 
limited number of speeds instead of the set number! 
available with a multispeed motor. Smooth, uniform 
acceleration of the press is possible, protection against 
overload is afforded and an adjustable breaking 
force is available. On some types of presses variable 
speed units are used to provide automatic constant 
tension on the unwinder or rewinder drives. Paper 
breakage is practically eliminated in this way. 


Automatic synchronization of a machine speed with 
the peripheral speed of cloth, paper or other material 
being coiled or wound is possible with the variable 
speed drive in combination with a dancer roll or sim- 
ilar device. Difficulty has been experienced by ma- 
chine designers for years with textile, strip coilers and 
a multitude of other machines in which material is 
wound on rolls. Slip drives of a wide variety have 
been used to synchronize the machine speed with that 
of the peripheral speed of the coil but without com- 
plete success. Fig. 2 is an example of a variable 
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speed unit applied to a two-roll quetch and controlled 
by a dancer roll which synchronizes it to a main drive 
delivering power to a dryer. Cloth tension is accur- 
ately controlled by this method. 

Varying a machine speed to synchronize its output 
with another machine or worker requires precise speed 
control. By means of a variable speed drive it is 
possible to change the speed of operation of the sand- 
wiching machine, Fig. 5, in minute amounts to meet 
the requirements of the individual baker. 

A compact fluid power transmission is shown in Fig. 
4 installed on a large laundry washing machine. It 
provides individual drive and automatic reversals with- 
out panel board control or reversing of motor. The 
speed of the washing machine can be varied, of course, 
within the limits of the unit. 

Flexibility and smoothness of operation are de- 
manded of the hydraulic unit installed on the sheet 
metal feeding and straightening machine, Fig. 6. The 
transmission is driven by a 1200 RPM. motor and 
is coupled with an angle type standardized worm and 
gear speed reducer which drives the punch rolls. Heavy 
steel stock may be fed in any predetermined amount 
ranging getween 10 and 100 inches per cycle. The 
rate of feed is also adjustable up to a maximum of 
200 feet per minute. Accuracy of stopping is held 
within limits of approximately plus or minus one- 
sixteenth of an inch. Acceleration and deceleration 





Fig.{5—Minute variations in sandwich machine 
output possible with application of speed change unit 


is cushioned hydraulically with special provision made 
for decelerating to an accurate stop. The unit has 
operated remarkably well under severe conditions, be- 
ing repeatedly started, accelerated to a high speed, 
and stopped at a frequency of as many as 15 com- 
plete cycles a minute. 

Application of mechanical variable speed transmis- 
sions to sewage treatment plants has practically meant 
a new era in this field. Variation in volume and rate 
of flow, moisture content, percentage of solids, amount 
of bacteria are factors which must be met with vari- 
able speed equipment. Speed control enables an op- 
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erator to proportion flow between pumps, screens, 
filters, mixing tanks and other units. 

Machines which have been equipped with variable 
speed drives, both hydraulic and mechanical, within the 
last year include spring coilers, marble grinders, shoe 
lace tipping machines, tin plating equipment, wrapping 





Fig. 6—Many sizes of stock are handled in feeding 
and straightening unit by varying the speed 


machines, rubber panning machines, and many of the 
different types of machine tools, textile and paper 
manufacturing machines. This group is far from 
exhaustive but gives an idea of the wide variety of 
machines on which variable speed drives have been 
installed with complete operating success. 

Remote control of variable speed transmission has 
been accomplished in several ways. Ordinarily a 
straight extension of the handwheel operating the 
mechanism or the pump stroke in a hydraulic unit is 
used for short distances. Chain linkages have been 
found suitable for many situations, but a small aux- 
iliary motor mounted on the unit and controlled from 
some central point is used most extensively for dis- 
tant control. Fitted with a worm reduction usually, 
the small motor can be controlled to operate the speed 
change device precisely. Hydraulically operated bel- 
lows or cylinders are coming into use for controlling 
the change speed mechanism. Few moving parts are 
necessary and one small connecting pipe serves to 
transmit the energy from the hand-operated bellows 
or cylinder to the variable speed unit. Peculiarities 
of application usually are the deciding factor in the 
selection of remote control equipment. 

Speed control is admittedly desirable with prac- 
tically any machine. On many it is mandatory. In 
some cases control offered in steps is sufficient but 
where exact control is needed or where synchoniza- 
tion with an operator or other machines is desirable 
then variable speed drives should be considered. 

Acknowledgment is made to the following for their 
considerate assistance in the preparation of this article: 
American Engineering Co., Graham Transmissions, Lew- 
ellen Mfg. Co., Link-Belt Co., New Departure Mfg. Co., 
Oilgear Co., Reeves Pulley Co., and Vickers Inc. 
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HOICE of the type of drive for industrial ma- 
C chinery depends upon many factors, including 

the nature of the machine, conditions under 
which it will operate, policy of the machinery builder 
and preference of the customer. Obviously. what 
might constitute good practice in a clean type of fac- 
tory might not serve at all under the rigors of a mine 
or in a cement plant. Some machines which normally 
would be motor driven would ‘1nder certain conditions 
be driven by turbines. Such is true in paper mills 
where process steam is necessary and where tapping 
it for power adds very little to cost. 
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ACK in the old days, I wil 

leather belting was used ver 
chines, driving the machines from 1 
which in turn was driven from a lineshaft Then we 
came into motor drive, mounting a motor at some con- 
venient location, generally on the column of the ma- 
chine and connecting it by means of a flat belt. Where 
there was a vertical feed or vertical travel of the rail 
we would install an idler pulley which would keep the 
belt at a given tension as the driven pulley moved up 
and down with the rail. 

Then we came into the V-belt drive using the same 
belt tightener scheme. Of late years we have mounted 
the motors directly on the rail and by means of the 
V-belt have eliminated the idler, there having been 
some objections to this idler. On our particular type 
of equipment we did not think it practical to connect 
the driving motor to the driven mechanism by means 
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“.... . V-belt is widely acceptable.” 
I. J. SNADER, Research Engineer 
Ex-Cell-O Aircraft & Tool Corp. 


NE of the oldest and still today one of the most 

acceptable drives for machine tools, especially 
where smooth operation and high speeds are involved, 
is the belt drive. The V-belt, driving from an electric 
motor as the source of power, has become universally 
acceptable for general machine tool applications. 

In cases where the ratio between the motor and the 
driven shaft is 1:1, it is sometimes advantageous to 
use a direct connected flexible coupling. This drive 
is frequently used in connecting the electrical motor 
to the hydraulic pump which serves to furnish the nec- 
essary fluid pressure for operating feed and rapid 
traverse actuating mechanisms and associated aux- 
iliary devices. 

Where an exceedingly smooth vibrationless drive is 
required and the speed is such that it can be obtained 
by direct connection to an electric motor rotor, the 
most satisfactory drive is obtained by mounting the 
rotor of the motor directly upon the driven shaft. 
This drive is extensively used in precision boring ma- 
chine spindles and spindles for surface grinders where 
it has proved to be entirely satisfactory. 

In many machine tools it is necessary to provide a 


(Continued on Page 86) 
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Modern Speed® | 


VEN business depressions have their favorable 
KE aspects. Inferior products are forced off the 

market, the slowing down of business gives time 
for cogitation and retrenchment while new ideas and 
designs are introduced to meet increased competition. 
One such child of the recent lean years which has 
been a responsible factor in the improved appearance 
and operation of modern machines is the gearmotor. 
Closely related of course are the numerous types of 
special motors and speed changing units developed to 
meet unusual conditions and fill the demand for close- 
coupled drives. 

Although gearmotors are not new, their application 
in machines was definitely limited until 1931 and 32. 
Older types had been manufactured in a few standard 
forms, but machinery builders as a whole had failed 
to incorporate them in their machines. Then came 
the vogue in all types of machinery and products, from 
automobiles to business machines, for symmetry and 
sweeping lines which can be accomplished only with 
a minimum of projecting parts or accessories. One 
has only to notice the general contour of the majority 
of machines being made today to realize the effect of 
this new styling upon their design. Bulky drives have 
been replaced by geared or special type motors and 
reduction units which lend themselves admirably to 
building-in purposes. 

Electric motors are usually the most efficient type 
of prime mover for machines, but as they rotate at 
much higher speeds than the majority of driven equip- 
ment some sort of speed reduction is necessary. Such 
fundamental requirements as compactness, high effi- 
ciency, comparatively low cost, a minimum of wearing 
parts, and proper enclosure for safety have been ade- 


Fig. 1—Peanut butter mill, above, is hardly 
recognizable as improved macnine shown below, 


Fig. 2, in which a built-in gearmotor is re- 
sponsible for much of the change 
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quately answered in many cases by motorized reduc- 
tion units. 

Adding to the popularity of gear or special motors 
is the trend among machine designers to specify 
the size, shape and operating characteristics of the 
motors to be built into their machines. Building in 
of prime movers and reduction units where the gear- 
motor or speed reducer is an integral part of the 
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Fig. 3—Speed is reduced from 1800 to 15 RPM in 
the small gearmotor used in this clock to wind up 
the weight 





Fig. 4—Built-in electrically operated brake is feature 
of this gearmotor which drives a tumbling barrel 





machine, of necessity demands that fittings and shape 
of the unit conform to the general contour of the 
machine. As these motors are built to order in many 
cases the exact speed reduction may be _ specified 
and the finished unit will be adequate in every detail! 
for the function it is to perform. Today we find 
many small machines in which the motor and geared 
head are practically the nucleus of the machine. The 
peanut butter mill, Fig. 2, utilizes a ball bearing gear- 


MACHINE Drives SUPPLEMENT 


motor in such a manner. Improvements over the old 
style, Fig. 1, are evident from the comparison. Gears 
are hidden, there is no danger from exposed or mov- 
ing parts, and appearance has been enhanced 100 
per cent. 

To meet the conditions of different drives, several 
types of gearing are used in gearmotors. Parallel 
shafts usually employ spur, helical or herringbone 
gears arranged in planetary or non-planetary trains. 
Multiple reduction is common and speed is reduced 
as much as 100 to 1 and more in a compact gear 
head. Worm gears, straight or spiral bevels and hy- 
poids give satisfactory right-angle drives. 

Extreme speed reduction is accomplished in the 
small gearmotor, Fig. 3, used for the purpose of 
winding up a 30-pound weight on an electric clock sys- 
tem. Speed of the synchronous motor is reduced to 15 
RPM for the output shaft. Some of the gears are fiber, 
making the operation quiet in spite of the high re- 
duction. A mercury contactor operates to energize 
the motor after the weight has moved down about 
three inches. The gear reduction is so great that the 
weight will not turn the motor backward. 


Brakes Sometimes Built in 


In some types of reduction units which incorporate 
a motor, the armature shaft has been extended and 
an automatic braking system built in. Machine de- 
signers have realized the benefit of utilizing both ends 
of the shaft, some specifying a straight drive at one 
end for a high speed pump and a geared head at the 
other; some using motors with two geared heads 
and different speed reductions. 

The motor driving the tumbling barrel, Fig. 4, is 
supplied with an integrally built, geared head motor 
on one end and an integrally built, multiple disk, elec- 
trically operated brake on the other. The geared 
head, of course, provides slow power where it is needed 
and the built-in brake makes possible the stopping 
of the barrel accurately for the correct position of 
charging and discharging. 

Reduction units, motorized and plain, big and small, 
are following the general trend towards enclosed work- 
ing parts. Gearcases are designed to lend themselves 
for building in or for neat attachment to a machine. 
Lubrication advantages are readily apparent in the en- 
closed unit which allows the gears to run constantly 
in a generous quantity of oil. Although many special 
machines employ exposed gearing for reduction, de- 
signers are attempting to shield, build in or adopt an 
enclosed unit wherever possible. 

Power units are either directly connected as in the 
case of motorized speed reducers as seen in the ma- 
chine application D on page 68, or closely coupled as il- 
lustrated in C, of the motorized paint mixer the same 
page. Efficient and compact speed reduction has been 
accomplished by the worm and wheel unit seen in- 
stalled on the electric seam welder, E. Both ends 
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Speed Reducers 


Find 
Wide Variety 
of 
Applications 
as 
Built-in Parts 
of 


Machines 








of the wheel shaft are utilized, one driving directly 
through universal joints to the head of the machine, 
the other fitted with a pinion for further reduction. 
The steel mill crane, A, exemplifies the complete 
building in of a reduction unit. Compactness, ab- 
sence of exposed working or lubricated parts is ob- 
tained by this method of adapting the reduction unit 
to the machine. One end of the worm shaft is fitted 
with an electrically operated brake for holding the 
cable drum. 

Application of a geared head motor to a heavy duty 
machine is shown in B, page 68, where a small five 
horsepower motor drives a strip coiler through gears 
and a flat belt. Reduction is from 1750 to 354 RPM. 


Fig. 5—Special and geared head motors on large 
milling machine make its operation precise and its 
control easy 


Enclosure of a large unit is depicted in E where motor 
and reducer are coupled with little waste space. 


In line with the mode for built-in applications, many 
types of special motors have been developed during 
the depression and post depression period. Dust- 
proof, splashproof and explosion-proof motors have 
been designed to meet various severe conditions of 
machine operation. Many machines formerly driven 
from lineshafts now incorporate their own prime 
mover and precaution must be taken in those cases 
where damage from water, fire or explosion is possible 
to protect the motors and prevent danger to the 
operator. 

The large milling machine shown in Fig. 5 is an out- 
Standing example of custom-built machine tools that 
can be controlled as easily as small standard types. 
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Complete electrification of the machine and the use 
of special and geared head motors have provided un- 
usual flexibility. 

An adoption of special motors for built-in purposes 
is shown in Fig. 6, a modern type double planer used 





Fig. 6—Direct connected motor built into double 
planer gives smooth operation of the cutting cylinder 


in the woodworking industry. Extremely smooth 
operation of the cutting cylinder is achieved by a di- 
rect connected high speed motor. The principle of 
the built-in motor drive is also applied to the separ- 
ately driven feed mechanism, powered by a four-speed 
motor. The table on the planer is also actuated by a 
built-in high torque motor inside of the front lower 
girt, readily accessible for oiling or adjustments. 

The ultimate field to be covered by gearmotors, mo- 
torized reducers and enclosed reducing units appears 
without limit. Gearmotors have filled a crying need 
for certain applications and their wide use in low 
horsepower capacities attests to their popularity. For 
higher horsepower applications standard enclosed type 
speed reducers perform efficiently and offer compact- 
ness and quietness. Special motors, of course, have 
been and will continue to be used in a wide variety of 
special applications. From the mechanical engineer’s 
viewpoint, there are practically no limits in horsepower 
rating to the power that can be transmitted efficiently 
by reduction units. 

Whether it is appropriate to give the depression 
credit for the strides made in the past few years in 
reduction units is open to question, yet more advances 
have been made in a comparatively short period than in 
twenty years prior to 1930. Undoubtedly the dis- 
carding of obsolete ideas during the depression period 
has influenced machine design tremendously and indi- 
rectly has had its effect on speed reducing devices. 

Acknowledgment is made to the following for their 
considerate assistance in the preparation of this article: 
Allis-Chalmers Mfg. Co., Boston Gear Works, Inc., De- 
Laval Steam Turbine Co., Foote Bros. Gear and Machine 
Corp., General Electric Co., Holtzer-Cabot Electric Co., 
Master Electric Co., Peerless Electric Co., Philadelphia 
Gear Works, Reliance Electric and Mfg. Co., and West- 
inghouse Electric and Mfg. Co. 
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prime mover to machine, chain drives have earned 


g prem one of the oldest forms of drive from 
—and continue to occupy—an enviable place in 


the considerations of the designer. If information on 
some of the outstanding work that chains have been 
called on to do day in and day out for periods of twenty 
years and more, could be collected and presented in a 
complete volume, the reason for their front-rank posi- 
tion would be readily apparent. But details on those 
old drives are not readily forthcoming. The machines 
on which they are installed are virtually obsolete and 
furthermore are uninteresting except from the stand- 
point of long-wearing parts that have held up for 
an almost inconceivable length of service. 

One of the primary reasons these drives have per- 
formed so well is that they were designed, in most 
instances, by engineers having a thorough knowledge 
of chain driving practice. The services of manufac- 
turers of chain drives were, and of course still are, 
at the disposal of the designer of machines. Their 
ready assistance facilitates the selection of the cor- 
rect type and size of chain and sizes of sprockets for 
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the particular conditions to be met. Methods and fre- 
quency of lubrication, as well as other factors gov- 
erning the drive, also can be checked to insure the 
best possible results. 

In more recent years it has become desirable for 
chain manufacturers—to meet the increasing tempo of 
business and the demand for quick deliveries—to es- 
tablish various forms of ‘‘stock” drives which are im- 
mediately obtainable on order and which can be se- 
lected by the designer of machines from the catalogs 
or literature of the chain companies. Chain driving 
equipment for certain horsepowers, speeds and types 


Fig. 1—Left—Light si- 
lent chain with a pitch 
of only three-sixteenths 
inch is used extensively 
in this movie projector 


Fig. 2—Right—Packag- 

ing machines are par- 

ticularly suited to 
chain application 


Fig. 3 — Below — Speed 
increasing drive utilizes 
twelve - strand roller 
chain. Lubrication is 
by continuous oil flow 
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of drive is listed comprehensively, and information 
for the combatting of severe conditions is capably 
presented. It is thus comparatively simple for an 
engineer with only slight knowledge of chain driving 
to select an adequate drive; but if the drive is to be 
adopted as standard on a iine of machines, or if 
unusual conditions of service are apt to arise, the 
wise policy is to consult the engineers of the 
chain manufacturer for their advice. 

When the designer is making his own selection of 
type of driving chain, silent or roller, he is invariably 
faced with the question as to which is better. He may 


well be puzzled, because there are few applications of 
machine driving that cannot be adequately met by 
either type. 


In general, however, it may be said that 




















Fig. 4— Right — Pri- 
mary and secondary 
rolls of calendar are 
driven by roller chain 
(covers removed) 


Fig. 5—Below—Built- 
in silent chain drive, 
with driven sprocket 
adapted to clutch con- 
trol, is used effectively 
on cold roll forming 
machine 
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for particularly quiet requirements the silent chain is 
more commonly used while for severe service or less 
clean conditions, the roller chain is recommended. 

This does not mean that roller chain drives cannot 
be designed to operate as quietly as the silent type 
under certain conditions. Many instances are on rec- 
ord where such results have been achieved. Ordin- 
arily, however, ample space is necessary for drives 
of this type in order that a sufficient number of teeth 
can be provided in the pinion of the drive without 
reaching an excessively large diameter. Pinions hav- 
ing 25 teeth and upwards generally can be relied upon 
to give smooth and quiet operation. A desirable mini- 
mum for any type of drive is 19 teeth and the desirable 
maximum 140. 

There are, of course, many special drives having 
wheels with more than this desirable maximum number 
of teeth. In one case, to meet an extremely high re- 
duction, a triple (three strands in combination side- 
by-side) roller chain was specially developed. The 
two outer strands of this are continuous, and the 
middle strand is provided with extra space between the 
rollers so that two rollers at every tenth pitch engage 
the sprocket. The sprocket tooth width is made wide 
enough for this center strand and teeth are cut only 
for engagement with the intermittent pairs of rollers. 
The customary roller clearance is greatly increased so 


(Continued on Page 92) 












Oversize disk clutch easily 
ransmits the 10 horsepower 
required to drive this Stokes 
plastic rotary preform press, 














Modern mounting of 


the drive motor on an adjust- 
- able swinging bracket insures 
' proper tension at all times in 


the V-belt drive 


Motor driving change- 
speed unit on Cleveland 
Union bottle washer, be- 
low, also drives centrifu- 
gal pump which develops 
pressure for cleaning 
spray. Bottles move on 
roller chain conveycr 
and speed is regulated 
according to bottle size 
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Conveyor speed must be 
timed exactly for’ different 
sized products ysed in the 
Glapat glass glazing ma- 
chine, right. Single pulley 
variable speed ynit driving 
through worm andgear speed 
reducer gives proper con- 


Gearmotor becomes in- trol 


tegral part of the machine 
in this Hobart food mixer, 
above, producing a com- 
pact well-modeled _ unit. 
Power application is di- 
rect through spur gears; 
zinc die castings form 

base of the machine 
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Eight V-belts drive this high 

capacity, two-stage, air - 

cooled Ingersoll-Rand com- 
— ' pressor, above. Two-staging 
Quiet, trouble-free operatit operation requires less power 
is accomplished in the Roa and keeps valves coolest. 
paint conditioner, below, b Lubrication is accomplished 
enclosing the entire moving by the cranks dipping in oil 
mechanism in a sealed ope kept at constant level regard- 
voir of oil. Eccentric shatt less of level in. crankcase 
that actuates paint container 


Fa qd t ul r e S is mounted on roller bearings 
‘Machines 


10f Recent Machinery | 
oint of Design. hd & ieee | PAINT Variable speed control and 
2, speed reduction are accom- 
plished by two separate units 
which are easily seen on the 
Federal welding machine, 
below. A worm and gear 
speed reducer stands up 
under the heavy loads and a 
single pulley variable speed 
drive permits sufficient speed 

regulation 
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Upon disengagement of clutch at left, multiple disk unit at right instantly acts as a brake 


Clutches and Couplings Are Now 


Hishly Specialized Units 


LUTCHES and couplings, which are rather closely 
C related details, originally fell within the realm 

of the millwright rather than of the machine 
designer. It was only when major refinements began to 
be made in power-transmitting equipment, and more 
particularly when power drives began to be incorporated 
into machines, that the machine designer definitely 
came into this picture. Much ingenuity was shown by 
millwrights in the development of the early clutches 
and couplings and upon the foundations laid by these 
practical pioneers have been based the designs of many 
of the highly refined units of the present day. 

While designers of machinery have developed and 
still are developing their own designs of clutches and 
couplings to meet specific requirements, specialization 
in this field has become so widespread that in most 
cases standard units are available which will meet con- 
ditions as well—if not better—than the average in- 
dependently designed unit. Therefore, before attempt- 
ing “private” designs, the creator of a new machine 
will do well to study his clutch and coupling needs in 
terms of standard commercial units, if necessary call- 
ing in the engineers of clutch and coupling manufac- 
turers to go over the preliminary layouts with him. 
Nine times out of ten it will be found that units can 
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be purchased out of stock which—with slight modifica- 
tions in some instances—will serve the purpose as 
well or better, and more economically, then those 
designed and manufactured by the machine builder. 
This trend toward adoption of standard clutches and 





This mechanism for reeling up strip steel is driven from a 
motor-reducer through a chain-type clutch 
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Extra “power hours” built into Dumore motors through precision manufacture have 
resulted in their selection to drive delicate telescope controls, retractable landing gear 
of aircraft, life-saving medical equipment and hundreds of other machines, the salability 
and success of which are so contingent on the dependability of their motors. 

If your product is to be driven by an A.C.-D.C. motor of 1/600th to % h.p., for 0 to 60 
cycle current, here’s why you can depend on Dumore motors: Armatures are dynamic- 
ally balanced . .. commutator leads swaged by special process . : . commutators ground 
concentric with bearings . . . armature windings sealed against “breathing”. . . 
every unit run-in to seat brushes and 5 times inspected. Below are listed the specifica- 
tions of a typical Dumore motor with gear unit. Write for catalog of other sizes and 
types. An application blank for FREE Engineering Service will be included. 






































SPECIFICATIONS—TYPE KL MOTOR APPLICATIONS 
SE A lS Ng ae ISG ARR SPORT SE EMP eR? Plain Series Univ. (0-60 Cycles) Aircraft Retractable Landing Gear 
Construction Details— Domestic Ironing Machines 

I i ol Open ; 

isd ns eke aineieleclqaren Internal Fan Heavy-Duty Mixers 

eg koe ECS S SN MCeNe Composition Bronze Photo-Engraving Machines 

Lubrication—Gear Unit End.................6..... Grease Packe Duplicators 

a ee rere: Oil well and wick Turbi Recul 

Direction of Rotation—looking at gear shaft.......... Counter-clockwise urbine Governor Regulators 

Housing Material—Motor.................--.555- Cast Iron f Motorized Darkening Shades 

Weight EEE ARIE ae Re ) * nee Film Rewinders 

Full-load Rating—Continuous Duty—40° C. Rise. moniriearions 
Voltage 115 Volts 60 Cycles A.C. 115 Volts D.C. Other than 115-volt winding 
Retlo a 164-1 et a se%-t = C.C.W. (comm. end) or reversible rotation 
SE on Sigs cecl ons ois 9 1.60 1.52 1.38 1.58 1.48 1.38 sto gage ¢ . 
aerate: 160 146 138 182 170 139 oe yr — yp 
Horsepower.............. 1/15 1/18 1/27 19 1/12 1/2 unt winding for D.C. service 
Torque (Ib.-ft.)............ .30 .60 1.00 .50 1.00 1.29 : : 
FuliLoad R.P.M.......... 12900 450 200 | 1200 450 200 na goer shah ean 
No Load R.P.M........... 2000 770 325 | 1900 760 315 Special position of gear sha 
Efficiency........ 32% 30% 19°; 48°; 35% 23% Special housing finish 
Performance curves sent on request Cast aluminum housing 
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Effect of ratchet with infinite number of teeth can be 
attained with this type of over-running clutch 


couplings became obvious in the automotive industry 
before it did in industrial machinery, but in the latter 
field it now has become unmistakable. Incidentally, 
many recent refinements in industrial clutches and 
couplings have developed from automotive practice. 
That is true particularly of those where maximum Car- 
rying capacity and quick, dependable action must be 
embodied in units of small size. 

As indicated at the beginning, the line of demarka- 
tion between clutches and couplings is not very definite. 
Originally a coupling was a simple sleeve connecting 
two shafts—compression, set screws, keys or combina- 
tions thereof being depended upon as the driving 
means. Deadly protruding screws were common in the 
older types of couplings and the designer by all means 
should see to it that they do not recur in new designs. 
Here incidentally is an ideal place to use hollow head 
screws. 

Next to the sleeve coupling from the standpoint of 
simplicity comes the flanged coupling. In the rigid 
form, this consists merely of a pair of hubbed flanges, 
each one keyed or locked by set screws to the end of 
its shaft, the two being bolted together face-to-face 
thereby effecting the connection. It is from this type 


that many of the more complicated forms of couplings, 





Spiral steel rollers embedded in cork, grease and graphite 
form flexible elements in this coupling 
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as well as many of the clutches, have sprung. For 
rigid connections it still is thoroughly acceptable 
provided that the hazards of exposed bolt heads onl 
nuts are eliminated. 

Beyond this point the coupling becomes more than 
a mere connector. It becomes a safety device, a medi- 
um for counteracting the effects of misalignment, a 
cushioning medium against pulsating torque and on 
occasion a clutch which will slip in the event of shock 
loads, overloads and accidental locking of the mechan- 
ism. A common form of safety coupling for overload 
protection is that employing “shear pins” of wood, cop- 
per or mild steel for the driving connection between 
the two flanges. 

A thing to be guarded against in connection with 





Multiple disk clutches are used to stop and start chucking 
machine spindles at loading position 


their use is the inclination of stupid operators to re. 
place a sheared safety pin by one of tougher material 
—drill rod for instance—thereby bringing about a 
general smashup of the jammed mechanism. The same 
hazard exists with friction couplings set to slip at 
predetermined loads—uniess the setting be locked 
against unauthorized tampering. 

Still in the category of the safety couplings, although 
of highly advanced design, are those of magnetic type 
where one side is a field and the other an armature. 
Also those of hydraulic type where one side is the 
casing and the other the impeller, commonly called 
the “fluid flywheel.” Both of these varieties are 
clutches and torque convertors as well as couplings. 
Incidentally the first is not to be confused with the 
electro-magnetically-operated friction clutch. 

Of the many kinds of self-aligning couplings the 
choice rests largely upon the degree of “float” required, 
how continuous the state of misalignment is and how 
much cushioning effect is desired. If the misalignment 

(Concluded on Page 96) 


MACHINE DRIVES SUPPLEMENT 





Bh: 


EXTRE 


1 
ACARRIEF 
is fasten 
the drive 
and in wv 
are asse 


2 
THREE TAI 
ROLLERS 
ing Fellow: 
eled pin 
which mes! 


3 
A RING ¢ 
Which is 
nected tc 
output shaft 
three roller 
encircle 


4 
A CONT 
RING &R 
Whose posit 
Varied to ct 
the spee 


S 


A CONT 


| WHEEL & Py; 





A Single 


ichanges 


Speed from 
alf motor s 
hru Zere 
'eVerse, 





ALL INDUSTRY HAS BEEN 
WAITING FOR THIS DRIVE 






VARIABLE SPEED 
‘TRANSMISSION 


2 
, rs 2 The Graham Transmission is 
“ : — . . fully covered by Letters 
i: ‘ Patent issued and pending. 


THREE STYLES ... FOR ALL REQUIREMENTS 


1 
ACARRIER which 
is fastened to 
the drive shaft 
and in which 
are assembled 


2 


THREE TAPERED 
ROLLERS carry- 
ing Fellows bev- 
eled pinions 
which mesh with 


3 


A RING GEAR 
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nected to the 
output shaft. The 
three rollers are 
encircled by 


’ 4 

CONTACT 
RING & RACK 
Whose position is 
Varied to change 
the Speed by 


Las s 
: ONTROL 
WHEEL & PINION 

Single turn 
Changes the 
Speed from one- 


alf motor speed 
TU Zero to 
"Verse, 





LONG AWAITED, NOW HERE! 


A mechanical variable speed transmis- 
sion moderate in price, simple, com- 
pletely self-contained and running in 
oil, using no belts, cams, fans, pumps 
or ratchets, and giving unlimited speed 
range—all the way to zero and reverse, 
if desired—at a single turn of a wheel. 
. . » And precision made by Fellows, 
world-famous for good machine tools! 


Available nowin capacities up to 7/4 H.P. 
with built-in or coupled motor or with 
geared head. Simplified controls—man- 
ual, remote or automatic. Write for 
Bulletin No. 302, giving dimensions rat- 
ings, prices and deliveries. 


FIRST IN SEVEN VITAL FEATURES 


FIRST to give speeds from one-half 
motor speed, through zero, to reverse. 
FIRST to drive through quiet, positive 
internal gearing . . . FIRST to give 
finger-tip control with full speed range 
at a single turn. . . FIRST to suit the 
need—constant torque or constant 
horsepower by a simple change of 
gear ratio... FIRST straight-line unit 
to give positive protection against over- 
load without damage to the transmis- 
sion... FIRST unit built like a modern 
speed reducer, self-contained, splash- 
lubricated, without belts, cams or 
pumps... FIRST to combine the func- 
tions of infinite speed variator, speed 
reducer, automatic centrifugal clutch 
and load-limiting device. 


BUILT-IN MOTOR TYPE—Uses any make or speed of motor, flange 
mounted by Graham on unit through adapter. Two speed ranges:— 
E (extreme) with output speed from 40% motor speed through zero to 
reverse, or N (normal), from one half motor speed to one-eighth motor 
speed. Control, at right or left hand, changeable by purchaser. 








COUPLED MOTOR TYPE—Uses standard motor joined to unit by 
Graham or purchaser, through coupling on common base. Built-in 
motor type is convertible by purchaser to coupled type without disturb- 
ing transmission, an exclusive Graham feature that reduces inventories 
while providing for motor maintenance in emergency. 





GEARED-HEAD TYPE—Available with either built-in motor, as 
shown, or with coupled motor. Incorporates reduction up to 7:1 or step 
up to 4:1 giving full motor power at top speeds as high as 3600 R.P.M. 
or as low as 60 R.P.M. Exclusive Graham design makes this unit 
scarcely any longef than standard type. Ideal for low speed drives since 
further reduction may usually be had if needed by chain or open gear— 
@ pronounced economy! 





MANUFACTURED BY 


THE FELLOWS GEAR SHAPER COMPANY 


for GRAHAM TRANSMISSIONS 
SPRINGFIELD, VERMONT 
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Fig. 1—Small gasoline en- 
gines serve effectively on 
mobile machines, also on 
stationary equipment re- 
mote from power lines 








Don’t Overlook 

































Unconventional Driving Methods! 
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IRECT connected water power probably was the earliest form of mechan- T 
ical drive to be applied industrially. Scattered along streams in the older 

parts of the country are to be seen stone walls. Many of these once sup- | 
ported a simple type of mill wherein an up-and-down saw was driven by a crank 
on the waterwheel below. Until the era of central station power arrived, mills 

and factories continued to cling to the banks of streams, their machinery still - 


being connected to the waterwheel—although of course through much more elab- 
Fig. 2—Flexible shaft- = orate systems of mechanical transmission. e 


ing often will solve de- , ‘ eel its - P 

sign problems involved With widespread distribution of electricity there came about ‘“decentraliza- 

in driving of units tion” of power drives; first to smaller groups of machines, to individual ma- 

which do not remain chines and to various units within the individual machine. It is interesting to Ey 
fixed in relation to note, however, that with the development of various prime movers in compact te 


main power source ke : é , 
form requiring little expert operating attention 


(“power plants in retail packages’, so to speak) ce 
there has of late years been a tendency to turn again 
toward direct connection of the prime mover to the pr 


machine. An outstanding example of this has been 
in the field of transportation. Through the develop- 








ment of the gasoline engine, ‘individualized trans- NI 
portation” in the form of the automobile arose to C0 
challenge mass transportation by heavy steam train. RE 
While this article by no means deals exclusively Cor 
with this subject of decentralization of machine driv- spe 
ing power, this trend is apparent in some of the - 
cases presented, that depicted by Fig. 1 in particular. han 
The use of a small air-cooled gasoline engine on this - 
garden tiller is but one of the many applications of free 
small internal combustion engines of this kind. They 
are widely used to replace man and animal power, 3 TI 
especially on farms away from power lines. Appli- 
cations include washing machines, cream separators, M 


woodworking machines, small lathes, etc., as well as 
various self-propelled implements. E 
Subdivision of power has been accomplished in 
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Years of pioneering and develop- 
ment in gear designing . . . engineer- 
ing... casting... cutting... testing 
. . » have rounded out our line until 
The Falk Corporation, known since 
1894 for precision manufacturing, 
offers the most complete line of 
modern power transmission machin- 


ery on the market. 


Every operation—from raw material 
to finished product —is under one 
control, assuring a dependable 


product. 
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COUPLING BULLETIN 
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Complete in every detail... 
specifications . . . ratings . . 
dimensions . . . applications 
++. @ necessary tool in the 
hands of every engineer con- 
fronted with power trans- 
mission problems. Write for 
free copy. 


THE FALK CORPORATION 


3060 West Canal Street 





MILWAUKEE, WISCONSIN | 


Representatives in All 
Principal Cities 


MACHINE DRIVES SUPPLEMENT MACHINE DESIGN 














FLEXIBLE COUPLINGS 


All-steel . . . shock absorbing 
... resilient... long-lived... 
designed to meet all practical 
requirements . . . available in 
any size from 2/5 H.P. to 
18,000 H.P. at 100 R.P.M. 


MOTOREDUCERS 


Falk Motoreducers are made 
in Integral and All-Motor types 
. . horizontal and ioited. - 
sizes 34 to 75 H.P.. . . motor 
speeds 580 to 1750 R.P.M.... 
} oto speeds 2 to 4000 R.P.M. 


SPEED REDUCERS 


Parallel Shaft 


Falk Speed Reducers . . . par- 
allel shaft with sleeve or roller 
bearings . . . single, double 
and triple reduction .. ..from 
1000 H.P. down to 0.5 H.P. at 
100 R.P.M. 


SPEED REDUCERS 


ind 


Right Angle 
Falk Right Angle Speed Re- 


ducers . . . horizontal or verti- 
cal...single, double and triple 
reduction... ratios from 1|.5:1 
to 515:1... efficiencies at full 
load speed ranging from 96 
to 98! 2%: 


4 HERRINGBONE GEARS 


Falk gears . . . herringbone, with 
staggered or continuous teeth... 
single helical . . . available for every 
requirement. Diameters from |" to 
16°... face widths from |" to 6' 
... pitches from 25DP to ¥4,DP... 
efficiencies of 99% per train under 


full load 

HEAVY DRIVES, MARINE 
DRIVES, OIL PRODUCTION 
UNITS, WELDING, CONTRACT 
MACHINING, STEEL CASTINGS. 





many ways, of which the electrical method has been 
the most common of the newer systems. Engineers 
should not lose sight, however, of the possibilities of 
various mechanical methods which often afford sim- 
plicity, economy and flexibility. The flexible shaft is a 
case in point. Long used as a means for driving hair 
and wool clippers, speedometers, dental engines and 
other small mechanisms, it too frequently has been 
thought of only in connection with such light services. 
Actually, modern types of flexible shafting are ef- 
ficient, durable and capable of transmitting a con- 
siderable amount of power, with the advantage that 
they will carry the power “around corners” and to 
units which do not remain in fixed position in rela- 
tion to the main power source. 

An example of ingenious and practical application 
of flexible shafting not to one but to a large num- 
ber of driven units is presented in Fig. 2. This 32- 
spindle machine is designed for drilling cast iron gas 
burners. The multiple flexible shafts not only allow 
for easy adjustment of spacing of the drilled holes, 
but also allow for up and down movement of the 
drilling head without use of slip joints and other 
complications. Use of this shafting also is success- 
fully made in drives on printing and textile machin- 
ery and engraving machines. 

Where unusually high speeds are required, the di- 


Fig. 3—If unusually high speed is required on light 
duty, the air turbine offers possibilities 
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Fig. 4—Direct drive by steam turbine is practical 
where steam is readily available 


rect-connected turbine — either air or steam driven 
— sometimes affords a practical solution to the 
drive problem. While compressed air is a rather ex- 
pensive form of power and therefore not  recom- 
mended for driving heavy machinery, an air turbine 
does serve as an ideal motor for driving a wood- 
working machine such as the high speed router shown 
in Fig. 3. The 3-stage air turbine, which gives spindle 
speeds up to 22,000 revolutions per minute, is built 
into the head of the machine. The turbine is con- 
trolled by a governor which automatically adjusts the 
flow of air to suit the load. On smaller machines sim- 
ilar turbines are operated successfully at speeds as 
high as 60,000 revolutions per minute. A designer 
may sometimes have to weigh the possibilities of 
this pneumatic turbine drive against those of high 
frequency electric motor drive which is now being 
used for similar purposes. 


Applications for Steam Turbines 


Direct-connected steam turbines are, of course, 
suited to driving heavy machinery, but ordinarily 
only in locations where steam is readily available. 
Where steam is used in a process, manufacture of 
paper for example, it sometimes can be used for 
driving the machine without lessening its value as 
far as the process use is concerned. The turbine will 
merely act as a convenient form of reducing valve. 
This factor — as well as speed requirements — ac- 
counts for individual turbine-drives on machines such 
as those used in the papermaking industry. 

The turbine-driven coal pulverizer shown in Fig. 4 
is another case where connection to a steam line is 
very convenient. Not only is steam close at hand, but 
also operators familiar with its handling are present 
at all times. Added to this is the fact that the speed 
of the pulverizer is such that no reduction is re 


(Concluded on Page 98) 
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IN YOUR DESIGN PROVIDE 
THE ADVANTAGES OF 


DODGE STANDARDIZED 
TRANSMISSION UNITS 


By so doing you will add valuable 
sales points—simplify assembly—pro- 
vide a dependable source of supply 


for your production departments and 








give your customer bearings, clutches 
and other units which he recognizes 
as high quality and which he is already 


using in his plant. 


The Dodge line is complete—it is 
standardized — it is available — it is 
backed by a reputation built up by over 


half a century of service to industry. 


Our engineering staff is at your service. 


Write for our latest Data Books. 
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Fig. 1—Roll grinder drive utilizes V-belts 





New Applications Show Progress 


in Belt 


Driving 


By Fred B. Jacobs 


EDUCED to its simplest terms, a belt drive should 
R transmit the requisite amount of power without 

undue slippage or excessive belt tension. Other 
important factors also must be considered. For ex- 
ample, in many instances the design must be such 
that vibration will be eliminated. Often the type of 
machine dictates the form of drive. Accessibility also 
is of importance. That chief engineers and designers 
as a whole have given the subject careful attention, 
and have made the most of the advantages disclosed 
throughout the many years belt drives have been in 
use, is evidenced by the practical applications discussed 
in this article. 

A good example of a modern multiple V-belt drive is 
shown in Fig. 1 which is the headstock of a 44-inch 
heavy duty roll grinder built by the Farrel-Birmingham 
Co. Inc. These machines are employed for finishing 
steel and chilled iron rolls as used in the steel, paper 
and other industries. Finishes free from the slightest 
surface imperfections are demanded; thus an adequate 
drive wherein vibration is eliminated is imperative. 

The driving motor varies from 5 to 25 horsepower 
depending on the length capacity of the grinder, while 
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the motor speed is from 300 to 1200 revolutions per 
minute. As Fig. 1 shows, an ample number of V-belts 
is employed. The first, second and third reductions 
have 12, 20 and 15 belts respectively, and the drive 
ratios are 5.25, 2.85 and 2.10 to 1 respectively. An 
important feature pertaining to this drive is that each 





Fig. 2—Quiet and smooth operation is obtained in 
drive of automatic household stoker 
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CONTROLS -” 


FLUID POWER 
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_/LNCOVER THE Lapa 
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OF METAL SHEETS 


Fluid Power is oil flowing under pressure. It 
is controllable. That is, the volume of oil flow- 
ing from a Hele-Shaw pump and the pressure 
of that discharge may be varied. These varia- 
tions are controlled by a Hele-Shaw regulator. 


Machine designers make use of the control- 
lability of Fluid Power in many ways. For 
example, a manufacturer of metal-stretching 
machinery utilizes a Hele-Shaw pump and 
regulator to proportion the stretching speed 
to the stretching pressure. 


Sheets to be stretched are seized by heavy 
steel jaws, one of which, the stretching jaw, 
is hydraulically operated. The stretching jaw 


Division: AMERICAN ENGINEERING COMPANY 
2502 Aramingo Avenue, Philadelphia, Penna. 


AECO HELE-SH 


A-E-CO HELE-SHAW PUMPS, 





travels only a few inches, impelled by a 
plunger connected to the Hele-Shaw pump. 
The plunger moves in response to a foot lever. 


A Hele-Shaw regulator decreases the dis- 
charge of the pump to the plunger as the 
pressure increases, thereby diminishing the 
stretching speed. This action is automatic 
and ideal for stretching. 
» » » 

Fiuw POWER through Hele-Shaw Pumps, 
Motors and Transmissions and Hele-Shaw Regulators, pro- 
duces variable, reversible, controllable linear and rotary 
motion. Our engineering department will gladly help you 
apply Fluid Power to your machines or equipment. Write for 


CatalogF, giving your name, title, company name, address. 


© 


MOTORS AND TRANSMISSIONS 
Other Products: A-E-CO Taylor Stokers, A-E-CO Lo-Hed Monorail Electric Hoists, A-E-CO Marine and Yacht Auxiliaries 
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Fig. 3—Simple means for belt adjustment is provided 
in the support for the motor base 


reduction is adjustable separately to give the correct 
belt tension without the use of idler pulleys. When in 
use, the drive is protected with a substantial cover 
which is removed in Fig. 1 to illustrate the details. 

In Fig. 2 is shown a V-belt installation on a house- 
hold automatic stoking appliance. The entire mech- 
anism is housed to exclude dust but in this illustra- 
tion also the cover is removed to illustrate the de- 
tails. The motor feet are slotted to permit belt ad- 
justment, care being taken in the design to make 
sure that the fan will not hit the case when the motor 
is moved back its maximum distance. The V-belt 
drives the stoking mechanism and the object of the 
3-step pulleys is to provide different speeds as more 
coal must be handled in cold weather than when the 
temperature is mild. This is a good illustration of a 
small V-belt installation where service must be assured 
for a considerable time without attention. 

The V-belt installation shown in Fig. 3 embodies 
a “cogged” belt used as a pump drive. As the il- 
lustration shows, the motor is mounted on a bracket 
provided for the purpose. The entire bracket can be 





Fig. 4—Vibration, detrimental to performance of 
engraving machine, is obviated by belt drive 
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raised when it is necessary to tighten the belt. For 
belts of this type it is claimed that they impart a 
maximum pulling power. Another advantage is that 
such a drive is quiet in operation. 

A somewhat unusual application of a small belt run- 
ning in grooved pulleys is shown in Fig. 4. This unit 
is a signature engraving machine built by the George 
Brown Machine Co. The engraving spindle and cutter 
are an integral unit running in oil impregnated wood 
bearings, while the drive from the motor is through 
a small flat rubber belt, not unlike a rubber band. 
Sufficient gripping power is had to drive the spindle 
at high speed without vibration, thus making fine en- 
graving possible. As the illustration shows, the drive 
is from a vertically mounted motor at the back. 

Flat leather, rubber or canvas belts in various widths 
are used tor a diversity of purposes for comparative- 
ly light drives. An excellent example of this type of 


e 





Fig. 5—Four canvas belts drive cutter heads from single 
driving pulley of woodworking machine 


drive is seen in some designs of washing machines 
where the motor and driving mechanism are belt con- 
nected. Such belts usually run on flanged pulleys 
and the motor often has a spring-mounted base to 
keep the belt in tension at all times. Such a drive 
will operate for several years without attention. 
Closely woven flat endless cotton belts are used ex- 
tensively for driving the high speed spindles used on 
precision internal grinding machines which run at 
speeds often in excess of 15,000 revolutions per min- 
ute. An endless belt is essential inasmuch as the 
slightest projecting joint would cause the belt to 
knock, thus vibrating the spindle. This condition would 
cause serious defects when finishing precision work. 
The vacuum principle is employed effectively on the 
routing machine shown in Fig. 5, which is a product of 
the Onsrud Machine Works, Inc. As the illustration 
shows, the pulleys each have a Series of holes through 
their faces. Each pulley is fitted with a centrifugal 
fan which creates a blast of air, drawn through the 
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DOUBLE PULLMORE 


Pullmore Multiple Dise Clutches—Pullmore Clutches are made 
in single and double types, for operation in oil or dry, in capacities from 2 
h.p. to 75 h.p. at 500 r.p.m. They are used in machine tools, cranes, indus- 
trial trucks, printing, bookbinding, textile and many other automatic and 
semi-automatic machines. They are applied as main drive clutches carrying 
all the load; as auxiliary clutches controlling individual units; and in power 
take-off mechanisms to operate various attachments. Pullmore Clutches are 
reliable, compact, readily adapted to design requirements. They engage 
smoothly, easily; operate efficiently over long periods without attention. 
Adjustment is simple, can be made easily and quickly when necessary. 


Over-Center and Spring-Loaded Clutches — For use in 
equipment driven by gasoline and Diesel engines we make two types of 
Rockford Clutches, O-C (Over-Center) Toggle-Type and Spring-Loaded— 
both interchangeable. O-C Clutches remain positively engaged or dis- 
engaged until the position of the operating lever or pedal is changed. 
Spring-Loaded Clutches operate like an automobile clutch. Both types 
are available with single or double drive plates, for operation in oil or dry. 
Sizes range from 6” to 20” diameter for transmitting 2 h.p. to 80 h.p. at 100 
p.m. Rockford Clutches are used in tractors, agricultural machinery, cranes, 
road building, well drilling, marine and similar equipment. Arrangement, 
results to be secured and designers preference determine which type to use. 


Engineering Service—Rockford Industrial Clutches are the result of 
many years of experience in designing and manufacturing clutches of 
various types for many different applications. The services of our engineer- 
ing department are available, without charge, to executives interested in 
efficient, low-cost power transmission and control. Investigate. Write 
today for complete information. 


ROCKFORD DRILLING MACHINE DIVISION 
of Borg-Warner Corp., 304 Catherine St., Rockford, Illinois 
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holes in the pulley. The vacuum thus created causes 
the pulley and belt to hug closely. In this instance 
four spindle pulleys are driven by one driving pulley. 

Flat leather belts 6 inches wide or more often are 
used for individual drives designed as integral units 
with various machines. An excellent example of this 
practice is shown in Fig. 6. This machine is a double- 
end structural shear. Particular mention should be 
made of the motor base, the object of which is to pro- 
vide ample belt tension and also to eliminate burn- 
ing of the belt in cases where the machine has a high 
starting torque. The base comprises a seat for the 
motor mounted on an adjustable support, while springs 
keep the belt under correct tension. To provide ad- 
justment for elongation of the belt in service the pivot 
shaft on which the motor support fulcrums is adjust- 





Fig. 6—Special motor base on structural shear insures 
correct belt tension 


able, two screws being provided for this purpose. 
When the motor is located below the driving pulley 
the springs are adjusted to support only that portion 
of the weight of the motor not needed to provide belt 
tension. The driven load determines the belt tension 
required which may be accurately established by the 
machine operator and changed instantly to accommo- 
date different operating loads. The screws for ad- 
justing the belt tension also provide a ready and effi- 
cient means for aligning the motor shaft with the 
driven shaft. 

Acknowledgment is made to the following companies 
for their courteous assistance in the preparation of this 
article: Allis‘-Chalmers Mfg. Co., George Brown Machine 
Co., Chicago Belting Co., Dayton Rubber Mfg. Co., Dodge 


Mfg. Co., Farrel-Birmingham Co., Iron Fireman Mfg. Co., 
Onsrud Machine Works Inc., and Rockwood Mfg. Co. 
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“We Drive By—” 
(Continued from Page 65) 


suitable drive speed change mechanism. Standard 
commercial drive units usually of the friction type, 
that are quite satisfactory for this purpose are now 
offered and they are frequently used to advantage in 
machine tool drives. 

Recently Ex-Cell-O Aircraft & Tool Corp. has placed 
upon the market a hydraulically controlled precision 
thread grinding machine. In this machine it was nec- 
essary to obtain a wide range of work spindle speeds, 
These speeds were beyond the range that could readily 
be obtained by the usual speed change devices. It 
was not considered advisable to use a direct current 
motor with the associated rheostat for controlling the 
speeds, since direct current is generally not available 
in plants where such machines are used, and further 
because of the possibility of abrasive dust which might 
find its way into the brushes of the motor. It was nec- 
essary to have an exceedingly compact and powerful 
driving unit that would run smoothly and without vi- 
bration that could be mounted directly within the work 
spindle head. 

An entirely new hydraulic speed control was devel- 
oped. It consists essentially of an automatically vari- 
able delivery hydraulic pump direct connected through 
a flexible coupling to an alternating current motor, 
mounted on vibration absorbing pads alongside of the 
machine on the floor. The pump is connected through 
flexible hydraulic leads to the machine where the 
fluid delivery is controlled through a panel at the front 
of the machine. The speed of the hydraulic motor is 
automatically maintained constant regardless of the 
load imposed upon it by the work being done. 

This method of drive and controlling the speed of a 
hydraulic motor is rather unique and works out entire- 
ly successful since it permits a range of speeds far 
beyond any that would otherwise be obtainable. The 
writer believes that in the future such drives will be 
frequently used in machine tools. 


‘" . ... turbines are direct connected.” 


W. S. Leonarp, Chief Engineer 
B. F. Sturtevant Co. 


E BUILD steam turbines, electric motors an‘! 

fans, the fans being our primary product. We 
seldom have to choose or specify either the meais 
of driving from the turbines and motor, or to the fans. 
Turbines are almost invariably direct connected to the 
driven machines. 

Motors, are sometimes direct-connected and some- 
times belted. Fans are either direct connected or 
belted to their drivers. The point, however, that I 
want to emphasize is that the drive on our type of 
equipment is nearly always specified by the customer, 
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ANNOUNCING 
Sundstiand 


VARIABLE-SPEED DRIVES 
FLUID MOTORS—PUMPS—VALVES 





Sundstrand Variable Delivery Fluid Motors are compact, powerful, efficient. 


Made in various sizes—beginning with a unit delivering 1 h.p. at 900 r.p.m. and measuring 3'2"x3'%4"x10'," 
—Sundstrand Variable Delivery Fluid Motors give the designer an extremely compact, powerful, efficient means 
for providing a rotary machine-drive which can be adjusted quickly and easily to any desired rate whatever 
within specified ranges. Perfectly balanced at 3000 r.p.m.; accurately regulated by manual, automatic or remote 
control; Sundstrand Fluid Motors form the basis for reliable, durable variable-speed machine drives having new 
adaptability, flexibility, and easy installation. Constant displacement or variable-volume pumps—both of which 
we build in suitable sizes—can be used to supply hydraulic pressure for operating Sundstrand Fluid Motors. 
Investigate! Write today for complete information on Sundstrand Fluid Motors, Pumps, Valves and other 
equipment for new, more convenient, more effective variable-speed machine drives. Our Hydraulic Engineering 
Department will cooperate in developing cost-cutting applications of Sundstrand Hydraulic Equipment. 


For Driving Reciprocating 
Machine-elements 


Sundstrand Hydraulic Pumping Units are 
available for moving slides or other recip- 
rocating machine-el ts in automatic or 
semi-automatic cycles of rapid and one or 
more slower forward movements, dwell, and 
quick return, as desired. Jump feed, climb 
cutting, clutch operating, work-indexing 
and clamping are a few of many operations 
performed by Sundstrand Hydraulic Equip- 
ment. P W Pumping Unit shown at left, 
typical control panel at right, others 


tink! 1 oti 
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Sundstrand Machine Tool Co., Pump Division, Rockford, Illinois 
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architect or engineer who designs the general plan, 
seldom by ourselves. 

Fans for severe service, notably in power plants, are 
usually direct connected and the lighter duty fans for 
heating and ventilating duty are pretty generally speci. 
fied with V-belt drives nowadays. I personally prefer 
a flat belt with Rockwood motor mounting because | 
believe it is more durable and requires less attention, 
but I am obviously in the minority, judging from the 
prevalence of V-belt specifications. This is probably 
due to commercial rather than technical reasons, as 
well as to lower costs and more intensive sales 








| methods. 


‘.... generally adopted V-belt drive.’ 
F. S. ENGLISH, Chief Engineer 
Babcock Printing Press Mfg. Co. 





Smooth Efficient | 


OST printing presses of the sizes which we make 
are driven by adjustable speed motors with push- 


fractional horse powers, all the desirable button control. The controlling apparatus is, there- 
| fore, furnished with the motor and is more or less 


qualities for which Conway Clutches are | 
famous are incorporated in this new | special in that it is designed particularly for print- 


Sleeve Clutch—full floating plates, high ing presses. The actual drive consequently becomes 

ratio leverage, easy engagement, instant a very simple problem and in many cases it is an or- 

release and free idling. Also built to dinary flat belt. On our rotary presses we originally 

operate double throw. used silent chain drive but of late we have generally 
| adopted the V-belt drive. 

Flat bed presses require considerable variation in 

| power from one part of a cycle to the next, that is 

FOR | the power varies greatly during one cycle of the ma- 

| chine. While not so pronounced, this also is more or 

less true in rotary presses. We believe the V-belt is 

desirable for these shock loads. This drive is very 

simple and is quite universally used except on the 


DI ITY smaller sizes of printing presses. 


. . . gear transmission is compact.” 


Illustrated: The Conway W. E. SYKES, Consulting Cngincer 


heavy duty - gear - tooth - P 
dia: Gea, Chis te | Farrel-Birmingham Co. 


clean, simple design. 


Designed for restricted swing radii and 


Write for Bulletin XYZ 





N THE driving mechanism of the No. 2-C Sykes gear 
Conway Large Size Disc Clutches are as generator, the power is transmitted through a train 
accurately built as the smaller Conways. of gears from a multiple V-belt and motor, to the crank 
Drop forged, underslung actuating mem- pin which reciprocates the main carriage or ram of 
bers exert heavy pressure with little effort. | the machine. In addition this transmission system 
Conway Clutches use—instead of over- drives the feed mechanism and provides four changes 
come—the effects of centrifugal force. of driving speed and four rates of feed. 


All the gears are herringbone and the change of 


Send for the Conway catalog No. L28— 


Oe enemy ne eae speed is effected by gear tooth type clutches which are rT 
| operated by means of cams. This cam arrangement 
SIMPLIFY YOUR CLUTCH PROBLEMS | ne A . ; 
| is such that any speed can be set to figures on a dial 46 
in front of the machine. Changes of speeds and 
THE CONWAY CLUTCH CO. feeds therefore are easily made. 
This gear transmission, the whole of which runs in 
1546 Queen City Avenue oil, operates silently and is compact. It gives positive 
CINCINNATI, OHIO . ; 
action and exact gear ratios. 
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GEAR CUTTERS 
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The Akron Gear & En’g Co. 
Akron, Ohio 


Farrel-Birmingham Co., 
Inc., Buffalo, N. Y. 


The Union Gear & Mch. Co. 
Boston, Mass. 


Chicago Rawhide Mfg. Co. 
Chicago, Ill. 


Perfection Gear Company 
Chicago, III. 


p’ fy , se Gear Specialties, Inc. 
. »§ | % ; Chicago, Ill. 

\ {| j m — - Merkle-Korff Gear Co. 
. ’ Al Chicago, Ill. 


Chicago Gear Works 
Chicago, II. 


Foote Gear Works 
Cicero, Ill. 


The Cincinnati Gear Co. 
Cincinnati, O. 


Clarksville Foundry & 
Machine Co. 
Clarksville, Tenn. 


The Horsburgh & Scott Co. 
Cleveland, O. 
The Stahl Gear & Machine 
Co., Cleveland, O. 


The Master Electric Co. 
Dayton, O 


mw °F; 
hs > 


You Get 
Quiet, Smoothness, 
with ~~. 


LAY Le Badger State Gear Co. 
SEE hg iy ee ilwaukee, Wis. 
rs ies Precision Machine Co. 





















The Adams Company 
Dubuque, Ia. 


Hartford Special Mchny. Co. 
Hartford, Conn. 


Sony! Machine Works 
Keokuk, Ia. 


Milwaukee, Wis. 


E. A. Pynch Co. 
Minneapolis, Minn. 


Joaquin Alemany Lopez 
Havana, Cuba 


New Jersey Gear & x Mig. Co. 





ewark, 
° + © ° P , Inc. 
MOOTH, silent operation results from the proper installation New Orleans, La. 
° ee ° J. Morrison Gilmour 
of Formica gears and pinions on machinery of many types. New York City 


Sier-Bath, Inc. 
New York City, N. Y. 


This is a feature that makes machinery easier to sell and is nat- | | 
Mid-State Electrical Engi- 


urally popular with the sales departments of the machinery Osceola Mills, Pa, 
E. M. Smith Machine Co. 
manufacturers. Peoria, Ill. 


Philadelphia, Pa. 


The Pittsburgh Machine & 
Supply Co., Pittsburgh, Pa. 


Perkins Machine & Gear Co. 
Springfield, Mass. 


Formica, for the same reasons, is a great assistance to the 


users of machinery and a real friend to the maintenance man Winfield H, Smith, Inc. 
° ° is Springville, N. Y. 

who has to keep it operating nicely. Any of the gear cutters Alling, Lander Company 

named can give prompt service on one or many Formica gears. charles E, Crofoot Gear 


Arlington Machine Co. 
St. Paul, Minn. 


The Formica Insulation Company Pacwsit Mig. Co. 


Toledo, Ohio 
4640 Spring Grove Avenue... Cincinnati, O. Diefendorf Gear Corp. 


ORMICA 
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Worcester Gear Works 
Worcester, Mass. 


Massachusetts Gear & Tool 
Co., Woburn, Mass. 
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MOTOR TRADEWINDS 
The buyers of approximately 2,000,000 


fractional horse-power motors during 
1936 have spoken. They class the 
Leland motor among the "elite" from 
the standpoint of design and dealer 
acceptance. 

They place the Leland organization 
in the topmost bracket when it comes 
to delivery and field service. 

These are the results of a widespread 
investigation by a disinterested organ- 
ization. They disclose that when you 
power your appliance with a Leland 
you are catering to dealer preference, 
setting sail before the tradewinds of 


well-established general acceptance. 
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Chains=Their Applica- 
tion in Machines 


(Continued from Page 71) 


that even if chain elongation takes place—an increas- 
ingly important factor when sprockets having more 
than 120 teeth are employed, the chain will still en- 
gage the sprocket satisfactorily without any tendency 
to ride the teeth. 

One desirable use for this special type of chain would 
be to drive large drums where, with the standard chain, 
the number of teeth in the drum sprocket might be 
as high as 500 or even more. With teeth at every 
tenth pitch this would, of course, be cut down to 50 
teeth, and a satisfactory drive for slow speed operation 
could readily be obtained. 


Are Special When First Used 


A great number of special drives of this nature have 
been developed to meet out-of-the-ordinary conditions, 
These drives are considered special, at least, when first 
applied. In most cases, however, they prove eminently 
successful and soon cease to be regarded as special. In 
this category might be grouped the excessively high 
speed drives, in which the chain speed far exceeds the 
normal velocity of 1400 feet per minute and for which 
both roller and silent chain have been used; the ex- 
tremely short center distance drives, often utilizing an 
idler sprocket over which the chain makes a ‘“‘backward” 
bend; and the heavily loaded slow speed drives in which 
the pull on the chain tends to approach the listed break- 
ing strength. 

Consideration of drives of this nature and the satis- 
factory meeting of the conditions by both types of chain 
goes far to prove the dependability of this form of drive. 
It also augurs well for the success of the more conven- 
tional drive to which, in all probability, more than 99 
per cent of the chain produced is applied. 


Application Covers Wide Range 


Several instances of these more or less normal types 
of drives are illustrated on the preceding pages. In Fig. 
1 is shown the use of tiny silent chain of only three- 
sixteenths inch pitch on a movie projector. Extremely 
light, the chain is not called on to perform arduous serv- 
ice and consequently does not suffer due to the back 
bends it takes over the idler sprockets seen in the il- 
lustration. Synchronization and quiet running are at- 
tained by the use of the silent chain. 

Vastly different is the application shown in Fig. 2, 
a speed-increasing generator drive. Roller chain is used 
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Every Direct Connected Machine Should be 
Protected with a Flexible Coupling... 


This book gives you reference data on Flexible Couplings for use 
between driving and driven units of direct connected machines. 
It contains useful technical information covering details of 
construction, application, load capacity and adaptability of 
Ajax Flexible Couplings to light, medium, heavy duty and 
special applications. It shows how Ajax Flexible Couplings pro- 
tect expensive machinery and keep it running by combining 

Positive Drive Free End Float 

Resilient Flexibility No Noise, No Backlash 


Protection against Misalignment No Lubrication Problem 


FLEXIBLE -t— o> o-oo rtrT-T- ro 
AJAX COUPLING CO. | AJAX FLEXIBLE COUPLING CO. 
WESTFIELD, N. Y. 102 ENGLISH ST., WESTFIELD, N. Y. 


Manufacturers of Flexible Couplings Since 1920 


SALES OFFICES: Atlanta, Birmingham, Boston, Buffalo, 
-hicago, Cincinnati, Cleveland, Detroit, Fort Worth, Indianapo- 
lis, Los Angeles, Louisville, Minneapolis, Montreal, New York 
City, Philadelphia, Pittsburgh, St. Louis, San Antonio, San 
rancisco, Syracuse. 


Please send me your data book on Flexible Couplings to my personal 
attention. 


Name 
Concern 


Address...... ; 
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to submit their motor problems 


to Peerless. 


Peerless motors are available in 
ratings and sizes from fractional 
up to 72 horsepower. Scores of 
leading machinery manufacturers 


have standardized on”Peerless.” 


A large part of the Peerless busi- 
ness is the development of 
special motors to fit unusual 
applications. In this field you 
will find that Peerless can start 
from scratch and build the com- 
plete motor in less time than it 


takes many to get under way. 


You can submit your motor prob- 


lems to Peerless—and be sure of 


prompt action. 


a 
THE Pooerloss. ELECTRIC CO. 


WARREN, OHIO 


MACHINE 


DESIGNERS 





in this case, of the multiple strand type. With such a 
chain it is possible to transmit extremely heavy loads, 
Short pitch chain is used, thus enabling a compact, quiet 
and smoothly-operating drive to be designed. 

Several single strand chains of the roller type are seen 
in Fig. 3. The versatility of chain is well illustrated in 
this. Not all the chains are employed for driving pur- 
poses, the pair in tandem at the upper right of the pic- 
ture being used for conveying loaves or packages 
through the machine, and the two pairs at the lower 
left performing not only the function of conveying but 
also of sealing by means of the slat attachments mount- 
ed on the chains. 


Drive Chains for Conveying 


A wide variety of conveying applications of similar 
nature can be performed by means of attachments 
riveted or bolted to the chains. As a rule, roller chain 
is utilized rather than silent because the speed custom- 


| arily is low and roller chain also lends itself better to 
the attachment of lugs, slats or other parts used in car- 


| with the driven sprockets. 
| drives is noteworthy and is indicative of the increas- 
| ingly active trend in that direction. 


rying products through the machine. Continuous con- 
veying platforms as employed in baking ovens and 
bottling machinery are good examples of application 
of conveyor chain, as also are the elevating devices used 
in flour mills and sundry other types of machines in 
which materials are handled. Many of the chains per- 


| form the function of both driving and conveying. 


Silent and roller chain drives of conventional type 
are shown in the other two illustrations, Figs. 4 and 5. 
In both of these cases the drives are adapted to clutch 
operation by the use of clutches mounted integrally 
The ‘building in” of the 


MACHINE DESIGN is indebted to the following compa- 
nies for their considerate assistance in the preparation 


| of this article: Baldwin-Duckworth Chain Corp., Boston 


Gear Works Inc., Chain Belt Co., Diamond Chain & Mfg. 
Co., Link-Belt Co., Morse Chain Co., Ramsey Chain Co. 
Inc., and Whitney Chain & Mfg. Co. 


Rubber in Shear Used for Mounting 


HOUGH a heavy press blanks out bearing cages 
with a thump that is quite noticeable throughout 
a large factory, precision bearing grinders can oper- 


_ate a few feet away and yet not be affected by the vi- 


bration. To eliminate the possibility of the press vi- 
bration disturbing the accuracy of the grinders, engi- 
neers have installed a new type of double shear rubber- 


| to-metal mounting which practically insulates the grind- 


_ers from other machines in the plant. 


Work on the 
grinders is held to within a few ten-thousandths of an 
inch. Gage readings indicate that not the slightest tre- 
mor is transmitted from the heavy presses to the grind- 


ing machines because of the newly designed mountings. 
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This 18 IN. HEAVY DUTY ROLL LATHE 
is reported by the user to be giving 
highly satisfactory service. Many of its 
superior features are attributable to the 


DE LAVAL 
WORM GEAR DRIVE 


by which two reductions of spur or double 
helical gears are eliminated and smoother 
action is transmitted to the face plate. 
The resulting practical benefits include: 


@ Smooth, quiet action of face plate because 
of two less gear trains. 


@ Smooth cutting action, due to the absence 
of chatter. 


@ Two less shafts and four less bearings. (The 
bearings used are of the Timken roller type.) 


@ Automatic lubrication; the worm wheel dips 
in a bath of oil, which is also pumped to the 
worm and bearings, the latter having auto- 

matic sight feeds. 


These worm drive roll lathes are available in 
sizes from 18 ins. to 72 ins. 


DE LAVAL STEAM TURBINE CO. 


Manufacturers of Steam Turbines, Centrifugal Pumps, Propeller Pumps, Rotary Displacement Pumps, Centrifugal Blowers and Compressors, Worm 
ars, Helical Speed Reducing Gears, Hydraulic Turbines and Flexible Couplings. Sole Licensee of the Baver-Wach Exhaust Turbine System. 





«> CONSU LING QUA EAPEATS 


Built by the Youngstown Foundry 
& Machine Company for the 
Timken Roller Bearing Company. 





De Laval worm gears may offer even greater 


advantages if incorporated in your own machines. 


If you will supply information concerning 
your requirements, our Engineering Department 
will at once send you the engineering data 
which you will need in order to lay in worm 
gears in your design. 








TRENTON, N. J. 
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DEFINES THE MAJOR PRINCIPLES 
OF THE NEW LENNEY VARIABLE 
SPEED TRANSMISSION 


BSENCE of reciprocating parts is re- 
sponsible for the smooth running of 
this unit. Variable speed is accomplished 
by a hardened steel driving disk in pres- 
sure contact with a hardened steel roller. 
An automatic loading device is part of 
the driving disk which insures that the 
contact pressure between the disk and 
the roller be in proportion to the load. 
Speed of unit can be changed at any 
time, either while running or at rest. A 
dial on top of unit makes easy setting of 
predetermined speeds. Both input and 
output shaft are in line—thus providing an 
The unit will run 


May we mail an . : 
interesting cata. ¢25¢ Of installation. 


log — both illus- j, either direction, and, operating in a 
trative and de- ; 
scriptive of this constant bath of oil with ball bearings 
highly’ efficient F ; ’ 
driving unit? used extensively, insures long life and 
freedom from wear. 
Furnished with or without built-in 


motor in sizes from 1% to 5 horsepower. 





THE LENNEY MACHINE AND 
MANUFACTURING COMPANY 


WARREN * OHIO 
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Clutches and Couplings Are 
Highly Specialized Units 


(Concluded from Page 76) 


is considerable and continuous it may be that some 
form of universal joint rather than a flexible coupling, 
is required. Continuous working of the simpler types 
of flexible couplings at a marked angle should be 
avoided, and no coupling should be used to compen- 
sate for misalignment which can be avoided by bet- 
ter design of the general structure of the machine. 
The first clutches commonly to be built into the 
finer kinds of industrial machinery were those of posi- 
tive type, embodying jaws, teeth or pins which could 
be engaged or disengaged by sliding one of the mem- 
bers forward and backward. To avoid shock in en- 


| gagement, the friction and positive principles some- 


times are combined, the load being “picked up” by 


| friction, followed by positive locking when the two 
' members have attained the same speed. 


Roller clutches are used to give somewhat more 
gentle engagement where the collision of jaws or teeth 
would be too sudden and severe a shock to the mechan- 
ism. The roller clutch also lends itself to so-called 
“free-wheeling” installations where the load should 





Cushioning effect between variable transmission and 
pump is attained by drive through flexible coupling 


be able to “run away from” the drive under certain 
conditions. In confined locations especially, where 
snappy action, nice balance and large load-carrying 
ability are demanded of a friction clutch, the multiple 
disk type often is highly desirable. It also is useful 
when the inertia of the clutch assembly must be low. 
All in all, the machine designer should select the 
simplest type of clutch or coupling which definitely 
can be depended upon to meet maximum conditions of 
service throughout the reasonable life of the machine. 
Among those to whom MACHINE DzsIGN is indebted 
for information and illustrations in this article are: 
Ajax Flexible Coupling Co.; American Flexible Coupling 
Co.; the Hilliard Corp.; the Miriam Co.; Morse Chain Co.; 
Rockford Drilling Machine division of Borg-Warner 
Corp.; and Twin Disc Clutch Co. 
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A SLOW-SPEED MOTOR FOR EVERY MACHINE 


4 
Fe 


Marking 


iy a bi Machine 
General = = Tagliabue - 

Radio High- P " Saybolt 

Speed Camera © 5 Viscosimeter 


bh on _ : 
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More than 150 types 
—from 1/500 to 1/6 hp 


For fractional horsepower slow-speed motors, consult Bodine. 
No other manufacturer offers such a complete line. Bodine 
speed reducer motors are built in every size, every type, 
and in a wide range of reduction ratios. Several Bodine 
speed reducer motors are illustrated at the left. These are 
but a few of the many types of worm gear drives that 
Bodine offers. They are simple, self-contained, compact, 
and reliable. The speed reducer unit is enclosed in a 
machined, grease-tight housing, built into the motor. Accu- 
rately ground worms provide smooth, quiet, and efficient 
operation. Special seals prevent the leakage of oil or the 
entrance of dirt. These units will give unusually long, 
trouble-free service. 


Bodine speed reducer motors are but part of the com- 
plete Bodine line, which includes motors of practically 
every known type, in ratings up to and including 1/6 horse- 
power. For over 30 years, Bodine engineers have special- 
ized in adapting these standard motors and in developing 
special motors to meet individual load requirements. Let 
them help you solve your motor drive problems. Write 
Bodine Electric Company, 2258 W. Ohio St., Chicago, Ill. 


N 


FRACTIONAL 


MOTORS 


ENGINEERED FOR YOUR PRODUCT 
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Motors 


BALDOR BUILDS Better 


Jhe NEW 
BALDOR 


(GIMBAL CUSHIONED) 
Wy eonmed 


It's QUIET — both electrically and me- 
chanically. Scientifically rubber mounted 
to dampen vibration and provide the 


utmost in Quiet Operation. 


Available in both Split Phase and Con- 


denser types—large and small sizes. 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE. - - - - - = = ST. LOUIS, MO. 


Sales and Service Offices in Principal Cities 


BALDOR 


A BETTER MOTOR 
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Don't Overlook Unusual 
Methods of Driving 


(Concluded from Page 80) 


quired between it and the turbine, which runs at 1850 
revolutions per minute. This is a 74-horsepower ma- 
chine operating at 150 pounds steam pressure and 
the exhaust steam is used in a wood-conversion proc- 
ess. 

Other machines on which direct steam turbine 
drives have possibilities are pumps, fans, compressors 
and blowers — all of which are likely to be closely 
associated with sources of high pressure steam. That 
association naturally is the deciding factor on this 
choice of drive. 


Revive Small Steam Units 


With the passing of the steam-driven automobile, 
the small steam driving unit — which had arrived 
at a high state of development — suffered something 
of an eclipse. Lately, however, it again has come to 
the fore as a rival of gas and diesel engines for 
driving self-propelled railway coaches. This silent, 
clean and smooth form of power still has its loyal 
supporters in the automotive field and who can say 
that the pendulum of design may not sometime swing 
back to it? 

Of the rise of the diesel engine and of the diesel- 
electric drive, little need be said as far as small cen- 
tral station and streamlined railway train installa- 
tions are concerned. The present rivalry between 
steam and diesel engines is one of the most interest- 
ing of the many ‘design contests’”’ which have marked 
the course of history of mechanical engineering. Use 
of the diesel engine as an individual drive for fixed 
or factory-type industrial machines is not yet in evi- 
dence. However, with the rapid development of auto- 
motive-type diesels in small sizes, no machine de- 
signer can afford to close his mind against future 
possibilities in this direction. 


The Challenge of the Diesel 


Here and there diesel power is beginning to chal- 
lenge central station power as means for driving in- 
dividual machine shops and other manufacturing 
plants even in the most highly industrialized parts 
of the country. It is evident that the ultimate indus- 
trial subdivision of this form of “packaged power” 
has by no means been reached. How far the trend 
will continue no one can foresee. 

In the preparation of this article generous help has 
been given by a number of companies. MACHINE DESIGN 
takes this opportunity to express appreciation for in- 
formation and illustrations furnished by the Ariens Co., 
General Electric Co., General Gas Light Co., Onsrud 
Machine Works, Inc., S. S. White Dental Mfg. Co.. and 
Wisconsin Motor Corp. 
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Spiral Bevel Continuous- 
Tooth Herringbone Gear 
Speed Reducers 









Right angle type speed reducers have 
Spiral Bevel SpurGecr Proven their soundness in the achieved 
Snes Senne success of their many and varied installa- 
tions. Designed and engineered in three 
different gear styles, and will prove their 
adaptability on very difficult applications 
—and when a limited space is available. 
Bulletins with complete engineering data 


are available on these three styles: 


@ BULLETIN No. 11— Right angle Spiral Bevel 
Gear Speed Reducers with ratios of 1 to 1 up to 
6 to 1. 


@ BULLETIN No. 16—Right angle Spiral Bevel 
Continuous-tooth Herringbone Gear Speed Re- 
ducers with ratios of 6 to 1 up to 45 to 1. 


@ CATALOG No. 141—Right angle Spiral Bevel 
Spur Gear Speed Reducers with ratios of 8 to 1 
up to 1200 to 1. 


D. 0. JAMES MANUFACTURING COMPANY 


1114 WEST MONROE STREET ¢ CHICAGO, ILLINOIS 





Spiral Bevel Gecr 
Speed Reducers 


D.O.JAMES 


FOR ALMOST FIFTY YEARS MAKERS OF EVERY TYPE OF SPEED REDUCER AND CUT GEAR 
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M.H.S. Totally Enclosed 
Silent Drive 


@ The M. H. S. Silent Variable Speed Drive for conveyors 
and other industrial uses, is a compact, well-balanced unit 
of high torque rating. Power range in standard sizes is up 
to 72 H.P. Two distinct speed ranges, each having a varia- 
tion of 9 to 1 are offered. This unit is made in vertical and 
horizontal styles. 


Standard electric motors — open or closed — may be used. 
Mounted on a heavy steel base, the unit is completely covered 
with an easily removable steel casing, sides of which open 
wiih a latch. Louvres, and a fan type pulley provide plenty 
of ventilation. Bearings are standard high grade, anti-friction, 
pressure lubricated. Shafts are alloy steel. Cut steel gears 
are reservoir lubricated. 


Speed adjustments are made by means of a handle con- 
veniently located outside of the housing, provided with a 
locking device. Variable speed device has cone pulleys 
and oversize V Belt. 


Write for complete data on these high quality drives 


MECHANICAL HANDLING SYSTEMS, INC. 


4600 NANCY AVENUE e 


DETROIT, MICHIGAN, U.S.A. 


100 MACHINE DesiGN—April, 1937 











Patents Relating 


to Drives 


ATENT No. 2,068,645, granted to Clarence A. Hen- 
neuse of Bucyrus, O., covers a tractor wheel with 
treads which conform to the surface over which it 


| passes—whether plane or irregular. 


A side view of the wheel is shown in Fig. 1 and below 


| the main view is an enlarged section showing the action 
| of the traction elements as they come in contact with 
the ground. The wheel illustrated is made up primarily 
| of a hub member A and a pair of flanged disk members. 


B riveted to the hub member. The flanges turn inward 
and serve to retain in place a number of traction ele- 


'ments C sufficient to fill the periphery of the wheel. 
| These nest together with their curved “rolling wedge” 


surfaces in contact. 

The traction elements are of U-shape in cross sec- 
tion and are designed to be built up by bending and 
welding. At each side is a projecting “ear” D. These 
ears, being inside the flanges of the disks B, keep the 
traction members from falling out of the wheel. It will 
be noted that the bend of the “U”’ of the traction ele- 
ment forms the tread, provision being made for attach- 
ing the quickly-replaceable rubber pads E to the treads. 

In addition to the retaining ears D, the traction ele- 
ments also are hooked one to another by bent plates 











Fig. 1—Crawler effect is attained by floating 
members interlocked in wheel rim 
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wh * Gear noise always exacts an unjust tribute. In your own plant it lowers workers’ 















efficiency. In your product it raises sales resistance. And it is by no means a neces- 
sary evil. Replace thcse noisy gears or pinions with non-metallic units, (Rawhide, Fabroil 
or one of the forms of Bakelite) and you eliminate the noise. @®Quiet operation was the 
objective of Chicago Rawhide engineers in developing the first Rawhide gears that were 
ever made. Since then other equally important advantages have appeared. The non- 
metallic pinion not only wears longer but it lengthens the life of the metallic gear with 
which it runs. Being more resilient it serves as a cushion for impact loads and tends to 
reduce vibration in machine operation. ® Chicago Rawhide furnishes accurately machined 
gears and pinions in Rawhide, Fabroil, Bakelite (Formica, Textolite, Micarta, etc.) 
Cast Iron, Steel and Brass. Gear blanks in any of these materials can also be furnished. 






@ For 59 years Chicago Rawhide has been a 
recognized authority on and a manufacturer ot 
power belting. Consult Chicago Rawhide en- 
gineers on any transmission problem involving 
the use of belting or non-metallic gearing. 








7 Write f 
4pm Chicago Rawhide Mfg. Co. 


on Gears and 


Belting 1304 Elston Avenue 











CHICAGO, ILL., U. S. A. 
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which show in section in the enlarged vicw at the bot- 
tom of the cut. These plates limit the floating action of 
the traction elements and cause contiguous ones to 
position themselves consecutively as they come in con- 
tact with the road surface. They are so designed that on 
a plane surface four treads are in cortact with the road 
at one time, as shown in the full view of the wheel. As 
these four are crowded in, all the others are crowded 
out to the limit of their radial movement. 


When the wheel encounters an obstacle or inclination 
in the road, an increased number of elements come into 
contact with the road surface, each perpendicular to its 
portion of the surface. The wheel thereby ‘crawls 
over” irregularities without losing its firm grip. 


ECENTLY there has been granted to Arthur E. 

James of Bidwell, O., a patent covering a novel 
form of windmill. The design of this motor which 
breaks away from conventional wind motor design, is 
shown in Fig. 2, which is a transverse section through 
the relatively tall vertical structure. 

The rotor A consists of a cylindrical shell mounted on 
spiders through which the vertical power shaft B passes 
and is locked. The upper end of this shaft runs in a 
bearing in a tubular post fastened to the top plate of 
outer casing C, while at the lower end a bevel gear is 
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secured, from which the power is taken off by a bevel] 
pinion on a horizontal shaft. 

On the periphery of rotor A and extending its ful] 
length are fastened longitudinal buckets D, the assem- 

















Fig. 2—Vertical wind motor operates on 
principles similar to water turbine 


bly being similar to an overshot waterwheel. Casting 
C covers approximately 180 degrees of the wheel, form- 
ing air scoop or lip # at one end and being spiraled in to 
barely clear the buckets at its opposite end F. Between 
the top and bottom plates of the housing at its open 


STOCK 


SPEED 
REDUCERS 


Available in 21 sizes. Ratios 
5:1 to 2500:1. For 1/30 H.P. 
to 6 H.P. motors. Timken 
Bearing equipped. High grade 
Bronze worm gears and hardened 
Steel worms run in oil. Com- 
pletely encased and _ oil-sealed. 
Types for continuous or inter- 
mittent operation on horizontal 
or vertical drives. 






SEND FOR 
NEW 
CATA- 
LOG 









The NEW BOND GEAR CATALOG (M58 


conta list of sizes and prices 


of all BOND STOCK GEARS, SPROCKETS 


ns a complete 


FLEXIBLE 
COUPLINGS 


ana SPEED REDUCERS end much usefu 


gear information. Be sure to get your copy 
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A billion biscuits is a lot of Shredded Wheat, and they 
flow to your breakfast table through the medium of Baldwin- 
Duckworth roller chain. 

Baldwin-Duckworth roller chain is found in thousands 
of industrial plants conveying ali sorts of products. Con- 
veying and accurate timing mechanism are not the only uses 
for Baldwin-Duckworth chain. Thus precision machined and 
carefully heat-treated chain is also an efficient, economical 
method of power transmission at speeds from 0 to in excess 
of 3,000 feet per minute. 

The 40 years’ experience of our engineering department 
is available without cost or obligation. Send for catalog. 


Baldwin-Duckworth Chain Corporation, Springfield, Mass. 


BALDWIN—DUCKWORTH 
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side are fastened deflectors, G and H, the G series being B , Jano 

flat plates inclined toward the buckets, while those of G 

the H series are bent to reverse the direction of the E 

wind current in the direction of rotation of the wheel H i 
D-¥ 
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or rotor. 

Assuming that the wind blows in the direction indi- 
cated by the arrows in the illustration, a vane “or tail 
surface”, mounted on the previously mentioned tubular 
post on the top plate of the casing, will have swung the 
casing into the position shown. The result is that lip £ 
and deflectors G and H cause the current of air to im- 
pinge tangentially upon the buckets throughout the 
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greater portion of the periphery of the rotor, thereby A \ 
causing it to revolve. — eS 
This patent is designated by No. 2,059,356. Fig. 3—Power take-off drives attachments from 


wringer shaft of washing machine 


ILBUR J. SMITH of Owatonna, Minn., has devel- with a flanged extension C fitted with an adapter sleeve 
oped a power take-off system by means of which D to make it fit the wringer post, which is, of course, of 
a washing machine becomes the source of power for varying size on different machines. 
driving various household mechanisms. This invention Within the gearcase is vertical stub shaft E which is 
is covered by patent No. 2,058,920. designed to clutch into the upper end of the wringer 
The use of this system for driving an ice cream power shaft F. At the upper end of the stub shaft is 
freezer from the wringer power shaft is depicted in keyed a bevel gear G meshing with another bevel gear 
Fig 2, which is a side elevation in partial section. On JH keyed to horizontal take-off hub J. This hub embodies 
the vertical tubular wringer post A of the washing ma- a driving lug by means of which the horizontal driving 
chine there is mounted a gearcase B. This is provided shaft of the attachment can be connected. 





MERICAN FLEXIBLE COUPLINGS ARE 
CORRECT IN PRINCIPLE AND DESIGN 














HE AMERICAN Flexible Coupling, an without taking coupling apart. Both primary and 
improved application of the well known secondary lubrication are provided. Replacement 
Oldham principle, provides complete flexibility of the entire center block is unnecessary, as non- 
without the use of flexible materials. There is metallic wearing strips cut expense of installation 
no binding or cramping under misalignment, and to a minimum. May we mail a copy of our late 
ample provision is made for end float. This re- catalog descriptive and illustrative of both light 
duces power loss. Wearing parts are replaced and heavy duty types? 
















ERIE, PENNA. 





AMERICAN FLEXIBLE COUPLING CO., 
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¢ Universal Pillow Block e Knee Type Blower Box 








—— > 


e SALSIF-equipped Paper Machine Drive built 
by The Cleveland Worm & Gear Company 












— 


It’s an ideal power drive 
if it’s 5KF-equipped 


Between prime movers and production machines, there's 
a connecting link where losses cannot be avoided unless 
efficient equipment is used . . . where there's a definite need 
for SHLSF Ball and Roller Bearings, Pillow Blocks, Hangers, 
and Special Purpose Housings. 


If the power drive is SLSF-equipped, it assures power trans- 
mittal with the least possible waste. For SHASSIP reduce power 
losses, maintenance costs, lubrication, and insure all the 
power all of the time. 

Easy to install and maintain on shafts from 54” to 30” in 
diameter, SSS Bearings usually pay for themselves within 
two years. Ask your nearest SACS distributor for our special 
bulletin, “SASS Ball and Roller Bearing Transmission 
Appliances.” 


SKE INDUSTRIES, INC., Front St. & Erie Ave., Phila., Pa. 


3862 





BEARINGS 





e Type SP Pillow Block e Drop Hanger e SA Type Pillow Block 
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Size 10 B. H. 


75 H.P. 

500 RPM 

CONSTANT 
DUTY 

STEEL MILL 
SERVICE 

WITH PRES- 
SURE LU- 
BRICATION 


SPEED 


REDUCERS 


SPIRAL BEVEL GEAR REDUCER: 


Ratio 134 to 1 












Installed by 
Machinery Corp.—Between a Diesel engine 
and Duplicate reciprocation power pump 
in a job at Artesian, New Mexico. 


Worthington Pump and | 


Send for Free 128 Page Data Book 


FOOTE GEAR 
WORKS, INC. 


Cut Gears Of All Kinds. 
1301-G. S. Cicero Av., Cicero, Ill. 
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PERFORMANCE INTO 
ALL MECHANICAL 
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Today, increasing demands are made upon 
all types of production machinery. The 
designer is called upon to provide utmost 
simplicity in operation, freedom from fre- 
quent tie-ups, finer, unfailingly continu- 
ous, more economical performance. @ For 
re fF. ba-M of -F- bab ale fe Valo MM -fole} ¢-1-Mos Mol det =) at-} =) 900 
cations in many types of production 
smachines, INSUROK is employed with 
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Chief Engineers, Designers Demand Data 
in Readily-Available Form 


NGINEERS responsible for design have certain distinctive qualities and, 

we must admit, some uncommendable traits. Of the favorable qualities, 

sound and orderly thinking probably ranks first in point of professional 
assets—for after all one cannot lay out a new machine, except by rare mis- 
chance, if one’s thought are haphazard. Nor can a designer apply the proper 
analytical approach to his everyday problems unless he has developed an apti- 
tude for exactness and order. 

Granted that the designer on the board, when promoted to the more ad- 
ministrative position of chief engineer or director of design, necessarily be- 
comes more far-sighted in his outlook, his thinking still is influenced to a con- 
siderable extent by the habit of deep concentration built up through earlier 
years. 

It was in the knowledge that most design executives and designers run true 
to the type portrayed in the foregoing that MACHINE DgsIGN, their professional 
journal, was originally conceived as a magazine that must—first and foremost— 
be orderly in its presentation of editorial contributions and in its layout of 
pages. Further, that it must be departmentalized to a point that would enable a 
busy reader to look over without loss of time, and to file if desirable, those sec- 
tions holding the most immediate or prospective interest for him. 


In the current issue, and in several previous numbers in which special sup- 
plements were included, this thought has been carried a step further. The sup- 
plement on machine drives which is presented on the buff-colored pages immedi- 
ately preceding this is devoted solely to machine driving equipment. Prepara- 
tion of this supplement has been no easy task. It was planned months ahead, 
and since that time the editors have been collecting and correlating details on 
developments in driving methods in order to present to readers the latest and 
best information available. 

Other supplements to MACHINE DESIGN’s regular issues have covered ma- 
chine tool design, welding, and materials (the last of the latter including the 
fourth edition of the directory of materials used in design of machines). All of 
these have been stitched separately and stapled into the regular issue with 
which they were published, this form of binding being adopted to enable the 
reader to detach the supplement from the issue if he wished to file it for refer- 
ence. 

Plans have been laid for a continuance of these special supplements at 
periodic intervals. The next is scheduled for October and will include the fifth 
edition of MACHINE DESIGN’s Directory of Materials. Others suitable for filing 
will be published on subjects such as engineering department equipment, hy- 
draulic and electric controls, bearings, etc., with the object of assisting the en- 
gineer responsible for design to build up a permanent and valuable reference 
file on specific design subjects in addition to his file of regular issues. 
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ing prior to the brilliant automotive career which has made him 
executive engineer of the Chrysler Corp. and president of the So- 


ciety of Automotive Engineers. 

After graduating in mechanical engineering from Stevens Institute 
of Technology in 1897, he became a draftsman at National Meter Co. Dur- 
ing the Spanish-American war he served six months in the navy, and for 
sixteen years thereafter specialized in marine motor design. He entered 
the automotive field in 1915 as truck engineer with Packard. At Stude- 
baker in 1916 he met Fred Zeder, Carl Breer and Owen Skelton, with whom 
he joined Walter Chrysler at Willys in Elizabeth, N. J. in 1920. When the 
Chrysler Corp. was organized, he became its chief engineer. 


H ARRY T. WOOLSON made a name for himself in marine engineer- 


HARRY T. WOOLSON 


importance to mechanical engineers. 


JAMES G. MARSHALL 





ONG recognized as an authority on the design of hydraulic presses, 

testing machines and special equipment—especially that dealing with 
high pressures—Richard W. Dinzl has now been made chief engineer 
of the Watson-Stillman Co., Roselle, N. J. 

Mr. Dinzl was born in Vienna, Austria, in 1889, attended school in 
that city, and graduated from the University of Vienna with a degree in 
mechanical engineering. He came to the United States in 1913 and his 
first connection in this country was with R. D. Wood & Co. of Philadel- 
phia, where he gained valuable experience on the design of presses and 
other hydraulic machinery. After two years with them, Mr. Dinzl went 
with the Southwark Foundry and Machine Co. as designing engineer. He 
remained with Southwark for twenty-two years, being appointed chief en- 


RICHARD W. DINZL 
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MEN of MACHINES 


WARD of the Schoellkopf medal of the American Chemical Society 
to James G. Marshall of the Union Carbide Co. and associated Electro- 
Metallurgical Co., is a fitting tribute to one whose work has been of great 




















Shortly after his graduation from Pennsylvania State college in 1896, 
Mr. Marshall joined the Union Carbide Co. 
and engineering ability have been devoted to technical improvements in 
the calcium carbide and ferro-alloy industries and in utilization of their 
by-products. These technical developments include reciprocating drag 
conveyors, electric furnaces and acetylene generators. He has always 
been steadfast as a proponent of improved working conditions. Since 
1921 Mr. Marshall has been general superintendent of operations. 


For forty years his inventive 
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MERICAN tools owe their world leadership to 
A precision standards that have been constantly im- 
proved year by year. Almost every important machine 
tool plant existing today is a direct descendant of one of 


the half dozen pioneer builders. 


In the same way, M-R-C Super-Precision Ball Bearings 
are the result of the precision standards established by 
pioneer leaders in this field over 39 years ago. Eleven of 
the recognized ball bearing types in use today were orig- 
inated by these men whose ideals are continued in 


M-R-C plants and methods. 
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M-R-C Super-Precision Ball Bearings give several 
thousand hours of life on production spindles running 
40,000 r.p.m. Every ball at such speed actually turns at 
better than 80,000 r.p.m. — and to permit this must be 
accurate in size and sphericity to within a few millionths 
of an inch. 

Such precision can be measured only by specially de- 
veloped instruments including optical gauges. Every 
M-R-C Ball Bearing is a better bearing than it would or 


could be if M-R-C Super-Precision Bearings did not exist. 
MARLIN-ROCKWELL CORPORATION, JAMESTOWN, NEW YORK 
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gineer of the company in 1918. During his many years 
of service in that organization he designed a large 
number of unusual pieces of equipment and was par- 
ticularly active in the development of the modern type 
of high speed hydraulic press. 

¢ t 

Dr. FREDERICK G. COTTRELL has been presented the 
Washington award for his “ .... social vision in dedi- 
cating to the perpetuation of research the rewards of 
his achievements in science and engineering.” 

+ ° +. 

R. B. FEHR has been put in charge of engineering at 
Una Welding Inc., Cleveland. Mr. Fehr, who graduated 
in mechanical engineering at Pennsylvania State col- 
lege in 1910, has devoted much attention to experimental 
research in connection with industrial development of 
welding. 

¢ ° . 

HARLAN W. How, formerly chief engineer of the Buf- 
falo Foundry & Machine Co. and lately consulting engi- 
neer of the Blaw Knox Co., has rejoined the staff of the 
Struthers-Wells-Titusville Corp. as technical director. 

+ 4 ¢ 

RoBERT F.. Voct, assistant chief engineer of the Allis- 
Chalmers Mfg. Co., Milwaukee, since 1921, has been 
promoted to chief consulting engineer, succeeding J. F. 
Max Patitz whose death was noted on Page 57 of the 
February issue of MACHINE DESIGN. 

* ° ° 

WILLIAM A. PURTELL, president and general manager, 
Holo-Krome Screw Corp., Hartford, was recently elect- 
ed president of the Billings & Spencer Co. His active 
connection with Holo-Krome continues unchanged. 

o * ° 

J. C. JOUBLANC is now chief metallurgist of the Har- 
nischfeger Corp., Milwaukee. Mr. Joublanc has for many 
years been active in metallurgical and welding research. 

+ ° * 

PAUL E. FRIEND has been made chief engineer of the 
Wilkening Mfg. Co., Philadelphia, with whom he has 
been connected since graduating from the University 
of Pennsylvania in 1932. 

* ¢ ¢ 

E. J. RAMALEY has been appointed to the technical 
staff of the Battelle Memorial institute with the assign- 
ment to conduct research upon magnetic properties of 
alloys. 


¢ + ¢ 
FLoyp A. BEATTY, vice president in charge of engi- 
neering, Lewis Foundry & Machine Co., Pittsburgh, has 


been made operating vice president. 
o ¢ Sd 


PauL W. K. MENARD has been appointed chief metal- 
lurgist at the Wood works of the Carnegie-Illinois Steel 
Corp., McKeesport, Pa. 


¢ ° ¢ 
B. F. JONES is now chief engineer of the Indiana divi- 
sion of the White Motor Co. 
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Obituaries 


ProrF. ELIHU THOMSON, 83, pioneer in the modern 
electrical industry and a founder of the General Electric 
Co., died at Swampscott, Mass., on March 13. 

Although best known to the present generation for 
his developments in the resistance method of electric 
welding, which he orig- 
inated in 1887, Profes- 
sor Thomson was also 
one of the early arc 
light inventors, an 
early exponent of alter- 
nating current trans- 
mission, developed the 
repulsion type of in- 
duction motor and in- 
vented the magnetic 
blow-out type of 
switches and lightning 
arrestors. He held up- 
ward of 700 patents in 
the United States alone. 

Professor Thomson, who was born in England, or- 
ganized the Thomson-Houston Electric Co. in 1883. In 
1892 this was merged with the Edison General Electric 
Co., forming the General Electric Co., of whose staff of 
scientists the founder lived to become the dean. 





° ¢ S 


EDWARD P. BURRELL, director of engineering of 
Warner & Swasey Co., Cleveland, died on March 21 
after a brief illness. 

Mr. Burrell, who was born at Hall, N. Y., in 1871, was 
a mechanical engineering graduate of Cornell univer- 
sity. He joined the 
Warner & Swasey Co. 
in 1900, serving suc- 
cessively as a designing 
engineer, works engi- 
neer and works man- 
ager until 1924 when 
he was made director 
of engineering. His 
work covered not only 
the design of turret 
lathes but also of astro- 
nomical telescopes, in- 
cluding the _ recently 
completed 82-inch Mc- 
Donald telescope for 
the University of Texas. Mr. Burrell had been granted 
many patents covering important developments in the 
fields in which he was so long engaged. 

In addition to his M. E. and M. M. E. degrees from 
Cornell, he was awarded an honorary degree of Doctor 
of Engineering by Case School of Applied Science last 
June. 
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Selecting the Alloy 


The many and various applications of sleeve-type 
bearings make necessary the availability of a variety 
of bearing metals possessing many distinctly different 
properties. Each particular bearing metal must be 
best suited for those conditions of service wherein 
its outstanding characteristics will be of greatest 
advantage. Accordingly, in the selection of a bearing 
material it is necessary that the service conditions 
and the destructive forces on the bearing be analyzed 
first and the bearing material be then selected for 
that specific application. 


All bearings operate in direct contact with the 
shaft, until the creation of the necessary film of 
lubricant. This point must also be considered in 
selecting the proper alloy. The following physical 
properties govern the suitability of a bearing metal: 
(1) Plasticity; (2) Ability to Resist Wear; (3) Co- 
efficient of Friction; (4) Compressive Strength; 
(5) Resistance to Pounding; (6) Toughness. 

Listed below are three popular alloys of Johnson 
Bronze. Compare their variance in characteristics. 
Remember, however, that each of these were designed 
to suit certain operating conditions. 





Johnson Alloy 29 


S.A.E. 67 
Copper 78 Tin7 Lead 15 
Tensile lb. per sq. inch 24,000 

+ 5000 
Proportional Limit 7,600 
+ 2000 
Yield Point Ib. per sq. inch 16,400 
+ 3000 
Elongation in 2 inches 9+4 
Brinell Hardness No. 52 
Wear Rate (dry) 0.35 
Coefficient of Friction (dry) 0.16 
Izod Notch Toughness 5.6 
Resistance to Pounding 40 


This is a high lead alloy and is valuable 
as an acid-resisting bearing bronze. Its 
plasticity is particularly valuable when 
used with soft shafts at high speeds 
because it conforms itself readily under 
comparatively light loads. 





The electric motor offers a good exam- 
ple of the necessity for a high lead 
bronze. High speeds, continuous over- 
loads, misalignment of shafts and mi- 
croscopic irregularities on the bearing 
surface are factors to consider. An am- 
ple supply of lead provides conform- 
ability and prevents a galling or plating 
action on the shaft. Sleeve-type bear- 
ings have long remained the distinct 
favorite of electrical engineers due to 
their long life and efficient service. 


Johnson Alloy 27 


S.A.E. 64 
Copper 80 Tin 10 Lead 10 
Tensile lb. per sq. inch 30,000 

+ 5000 
Proportional Limit 98,700 
+ 2000 
Yield Point Ib. per sq. inch 19.000 
+ 3000 
Elongation in 2 inches 10+ 5 
Brinell Hardness No. 58 
Wear Rate (dry) 0.32 
Coefficient of Friction (dry) 0.19 
Izod Notch Toughness 4.4 
Resistance to Pounding 63 


Universally accepted as the ideal alloy 
for all general purpose applications. 
Possesses ample load carrying capacity 
with a relatively low coefficient of 
friction. 


Engineers and 
Designers 


This is but one of a series dealing 
with the facts concerning sleeve- 
type bearings. The complete 
series will be forwarded if you 
will write us, giving your firm 
name and title. We also solicit 
your inquiries regarding any 
type sleeve bearing. Our en- 
gineering facilities are available 
to you without obligation. 


Johnson Alloy 53 


S.A.E. 63 
Copper 88 Tin10 Zinc 2 
Tensile lb. per sq. inch 36,000 

+ 5000 
Proportional Limit 13,000 
+ 2000 
Yield Point Ib. per sq. inch 19,000 
+ 3000 
Elongation in 2 inches 18+ 4 
Brinell Hardness No. 69 
Wear Rate (dry) 0.62 
Coefficient of Friction (dry) 0.26 
Izod Notch Toughness 8.5 
Resistance to Pounding 86 


A good tough bronze for heavy duty 
service where abrasive action takes 
place or when vibration or shock are 
encountered. Requires a hardened steel 
shaft and proper lubrication. 





The tractor illustrates the need of a 
bearing material suitable to withstand 
pounding action, resistance to abra- 
sives, etc. Dust, grime and grit are ever 
present. At the same time, the heavy 
service required of the machine places 
excessive shock on the bearing parts. 
This is but one of the many bearing 
problems successfully solved by 
Johnson engineers. 


JOHNSON BRONZE COMPANY 


= cry 525 SOUTH MILL STREET 








NEW CASTLE, PA. 









yy eileeve BEARING HEADQUARTERS \ 
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WELLMAN 


a dependable source 


FOR BENT TUBES 





You'll find Wellman a dependable 
source for bent tubes of every conceivable 
nature. It matters not how intricate 
the form or difficult the metal, our 
specialization in this branch of metal 
fabrication enables us to furnish bent 
and plated tubes that will exceed your 
own strict standard of excellence. 


The bus interior, illustrated, is typical 
of bent tube work done in Wellman’s 
tube finishing department, and the 
noticeable quality of the plating is what 
can be expected when 
Wellman does the job. 


If you use bent 
tubes of any kind, 
Wellman’s standardi- 
zation in this kind of 
metal fabrication as- 
sures you quality at 
a production’ cost 
that will be of keen 
interest. Ask us to 
give you an estimate 
on any bent tube 
parts you are now 
using. 





TUBING IN STEEL, ALUMINUM, BRASS, 
STAINLESS, STAINLESS CLAD. 


lke WELLMAN 


Browne and Aluminum Cc. 


5900 SUPERIOR AVENUE 
CLEVELAND OHIO 


Castings @ Plated Parts @ Machined Parts @ Bent Tubes 





Ne 
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Materials 
and Parts 





Bearings Are Suited for Heavy Loads 


O MEET the severe problems of shock loads, vi- 
bration and wear coincident with the operation 
of heavy duty machinery, Fafnir Bearing Co., New 
Britain, Conn., has recently added a new series of 
high capacity ball bearings to its present extensive 
range of types and sizes. Using as a basis the single 





Specially designed 

wear-resistant 

bronze retainers 

meet extra duty re- 

quirements in bear- 
ings 





row radial design, the new bearings are furnished in 


the heavy duty series with specially designed sturdy, 
wear-resistant bronze retainers to take care of ex- 
tra duty requirements. Rugged and accurately fabri- 
cated to be exactly balanced in operation, the new 
series fulfill all demands imposed on this type of 
equipment. 


Fluid Motor Line Is Introduced 


NEW line of multiple piston-type fluid motors has 
been introduced by the Sundstrand Machine Tool 
Co., Rockford, Ill. The first unit to reach the market 
has a rating of one horsepower at 900 RPM and is 


Fluid motor devel- 
oped one horsepow- 
er at 900 RPM and 
operates satisfac- 
torily at 20 RPM 





Satis- 


suitable for a variety of machine applications. 
factory operation is obtainable at a speed as low 
as 20 RPM, and the motor can be reversed if neces- 
sary at speeds up to 3000 RPM. The one horsepower 
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BEFORE | HINISHA MACHINE 
DESIGN | CHECK LUBRICATION 


DATA ACHING I TW15 BOOK 





YOUR FREE copy ALEMITE 
IS READY NOW ! Ststd/ 764 //p 








ERE it is—just off the press! Type, Button Head, Giant Button 






in 
y, It’s a small encyclopedia of | Head, and Dot Systems—and the 
X- the most modern developments in particular purposes for which each 
i- industrial lubrication equipment. has been developed. There are com- 
a “Alemite Controlled Lubrication” _Plete specifications on all Alemite 
shows you how modern high pres- Guns—both manual and power 
sure lubricating equipment is serv- operated. 
ing every field of industry, on prac- Send for this valuable FREE 
tically every kind of machine. It reference manual now. You'll find 
contains illustrations and full data it’s just about the handiest book in 
as on all Alemite Systems. These pages —_ your office. Mail the coupon today! | go) == ___. 
yl will tell you which type of Alemite 
et Equipment is most suitable for the ALEMITE 


: . A Division of Stewart-Warner Corp'n. 
machine you are planning,and why. —_} g04 Diversey Parkway Chicago 


It tells you the difference between 
Stewart-Warner-Alemite Corp’n. of Can., 





Alemite Hydraulic, Push-Type, Pin- Belleville, Ontario, Canada 7. 
= Enjoy Horace Heidt and his Alemite Brigadiers every Monday evening, Columbia i ALEMITE—A Division of Stewart-Warner Corp’n. 
Coast-to-Coast Network. See local papers for time of broadcast. 1804 Diversey Parkway, Chicago, III. Dept. D 





Controlled Lubrication.’’ 


Name 
is- Address 
f City 


' Please send at once your new manual “‘Alemite 


- REG. U. S. PAT. OFF. State 
- WORLD’S LARGEST MANUFACTURERS OF Firm Name 
yet LUBRICATING PRODUCTS on oe es es ee es 
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SAVE COSTLY LABOR 
AND PRECIOUS TIME 


Bunting Bars and Standard- 
ized Bearings are cast from 
the alloy which is standard 
with leading machinery man- 
ufacturers. And this alloy 
appears as original equip- 
ment in the majority of well 
known mechanical products. 


= G Bearing Bronze Machined and Centered 
Cored and Solid Bars save you more than their cost 
in set-up and tooling time as compared with rough 
cast bars. Being 13 inches long, they cut into multi- 
ples of standard bearing lengths without excessive 
waste. 131 stock sizes. Ask your wholesaler or write 
for current catalog. 


Bunting Bronze Standardized Bearings completely 
machined and finished—ready for assembly—are 
available from stock in hundreds of different sizes 
for immediate installation in every usual application. 
Write for latest catalog. 


Bunting Bronze Bearings made to exact specifica- 
tions for all makes of electric motors from 1/40 hp 
to 6O hp are available from stock instantly at any 
time. Write for catalog. . . The Bunting Brass and 
Bronze Company, Toledo, Ohio. . . Branches and 
Warehouses in All Principal Cities. 
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unit as well as larger sizes can be built with a variable 
speed adjustment or for constant speed. 


Controllers Permit Speed Regulation 


EVELOPED for use with reversible alternating 
current squirrel cage motors and reversing or 
non-reversing multispeed squirrel cage motors, Cutler- 
Hammer, Inc., 328 North 12th street, Milwaukee, Wis., 
has brought out a new line of fractional horsepower 





Drum controllers 

are enclosed in an 

“airstyled” remov- 
able case 











[sneer 





drum controllers. They are particularly suitable for 
use with motors driving machine tools and similar 
machines where speed regulation is desired. An “air- 
styled” removable case encloses a compact mechan- 
ism offering such features as insulated cylinder to 
which the segments are firmly secured without screws; 
non-stubbing, renewable contact fingers easily access- 
ible for wiring, and a positive action, self-indexing 


drum. 


Pilot Control Alternates Pumps 


LTERNATING of duplex pumping units may now 
be accomplished readily with an automatic pilot 


control introduced recently by the Allen-Bradley Co., 
The con- 


1311 South First street, Milwaukee, Wis. 


Any type of switch 
may be used with 
the automatic pilot 
control for duplex 
pumping units 








trol panel, which is composed of three Allen-Bradley 
700 relays, can be used with any standard float switch 
and motor starters. It automatically switches the 
float switch control circuit from one pump starter to 
the other each time the unit operates. Although the 
electric alternator panel was developed primarily for 
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PRECISION 
ROLLER 





BEARINGS 
te Machine Tso! Spindles 


NORMA-HOFFMANN CYLINDRICAL ROLLER BEARINGS 
meet spindle conditions perfectly from the standpoint 
of a simpler design, elimination of radial looseness 
and vibration, and assurance of clean, chatter-free 
work. * * * * * The rigid mounting, both of outer 
ring in the housing and of inner ring with roller 
assembly on the spindle, combined with the extreme 
PRECISION of the bearings themselves, guards against 
looseness or chatter. The unimpeded endwise move- 
ment permitted by the cylindrical rollers, ideally pro- 
vides for expansion and contraction of the spindle. 
**** * The very high load capacity of these NORMA- 
HOFFMANN Bearings obviates the use of a double 
“floating” bearing in many applications—making for 
simpler, more compact design, and cooler operation 


even at very high speeds. 





The Acme Machine Tool Co., of Cincinnati is one of the 
many builders of lathes and other fine machine tools 
who employ NORMA-HOFFMANN PRECISION BEARINGS 
to secure greater wear resistance, rigidity, longer life, 
and better machine performance. Their Semi-Universal 
and Full Universal Turret Lathes (pictured above), as 
well as their Model “R’’ Geared Head Turret Lathes, 
have NORMA-HOFFMANN PRECISION ROLLER BEARINGS 
on the spindles. 


Write for the Catalog. Let our engineers work with you. 


MA-AUFFMAN 





PREUISIVN BEARINGS 


BALL. RVLLER AND THRUST 





NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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BRUNING Since 1897 


BRANCHES IN TWELVE CITIES 








CHARLES BRUNING CO., 102 Reade St., New York, N. Y. 
Gentlemen: I want to know more about the new BW Printer for 
making sharp, clear black-line prints. Please send me complete information. 























duplex pump installations, it can be used for any 


| type of duplex motor application, such as refrigerat- 


ing units, fans and compressors where alternate op- 
eration of the units is desired. The pilot control 
device may be a pressure switch, vacuum switch, ther- 
mostat, or two-wire pushbutton instead of the usual 
float switch. 


Compact Clutch Developed 


ESIGNED to fill the need for a simple, high-grade, 
inexpensive clutch to transmit power in one 
direction, a new high-torque indexing and free-wheeling 
clutch has been announced by Morse Chain Co., 
Ithaca, N. Y. Smooth cam action and the elimina- 
tion of ratchet noise and backlash have been accom- 
plished in this new unit. Multiple cams are used 
in the clutch, spaced alternately with hardened and 
ground steel rollers to distribute the load evenly on 
each cam—a feature which permits high torque loads 
without danger to the cam surfaces and allows greater 
cam contact surface for a given clutch diameter. 
The cam action is governed by two leaf springs 


Backlash and 

ratchet noise are 

eliminated in free- 

wheeling clutch by 

the use of multiple 
cams 





that are in contact with shouldered surfaces milled at 
each end of the cams. The point of spring contact is 
such that a rocking action is created, with the fulcrum 
point at the center of the cams. Thus, when the 
speed of the inner and outer races synchronize, the 
cams immediately roll into locking or driving position. 
A ball bearing at one end separates the members and 
stabilizes the load. The opposite end of the unit is 
prepared for the attachment of sprocket wheel, ratchet 
wheel or belt pulley. Lubrication is self-contained. 


Speed Reducer Line Announced 


N ADDITION to the line of Hygrade worm gear 
speed reducers has been announced by the Foote 
Bros. Gear and Machine Corp., 5301 South Western 
blvd., Chicago. The new size has a center distance 
of 7% inches with ratios of 3% to 1, up to 2450 to 1. 


| Horsepower ratings range from %2 to 27% horsepower 
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NLY by chance did we happen 
to learn of this interesting let- 
ter written by the J. P. Danielson 
Company. Note especially these im- 
portant words: 
‘*This steel in our wrenches is a grade 
of USS Carilloy. We have had unusu- 
ally good luck with this steel; in hun- 


dreds of thousands of forgings, we have 
had less than a dozen broken pieces.”’ 


~ 
= 


America. It is so obviously unsolic- 
ited and so completely candid that 
we believe it will interest every user 
of alloy steels. 

Notice also this potent selling point 
from the Danielson Sales Catalog :— 


‘*Danielson Wrenches are thin — yet 
they have twice the strength of other 
thicker wrenches.’’ 


In recent advertisements we have 


In fact, the letter was addressed described the consistent dependable 
to the Vanadium Corporation of uniformity of USS Carilloy Steels, 


U-S°S CARILLOY (a//oy) STEELS 


CARNEGIE-ILLINOIS STEEL 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Pittsburgh Chicago 


A True Story of 
reduced costs and a better 
product—thanks to depend- 
able USS Carilloy Steel 


99 988 our of 100,000! 













Here is their letter, and here are the thin-nosed 
Danielson open end wrenches made of dependable USS 
Carilloy Steel. We thank the Danieison Company and the 
Vanadium Corporation for their generous permission to 
reproduce this letter. We gladly share with them the credit 
for this amazing production record—over 99,988 unbroken 
pieces per 100,000 forgings! 


the precision control under which 
they are made, and the steps we have 
taken to make that control possible 
—such as ourenlarged metallurgical 
staff and the concentration of all al- 
loy production in special alloy plants. 

These two quotations are interest- 
ing evidence from an impartial source 
that USS Carilloy Steels can, in fact, 
help you lower production cost... 
turn out a better, more saleable 
product. 


CORPORATION 


United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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Another 
MACHINE DESIGN 


Achievement! 


* 


In this issue is presented a special 
Supplement devoted to the subject of 
“Machine Drives.’’ Never before has a 
technical journal covered this phase of 


design so extensively in one issue. 


To serve readers most effectively the 
Supplement has been stitched separately 
as a composite unit, and then stapled 
into the center of the magazine so that 
it can be taken out by removing two 
staples without injury to the insert or 
to the magazine proper. This permits 
filing by subject to provide ready 
reference. 


With the editorial contents written and 
edited to assist designers of machinery 
in selecting the best possible drive for 
their conditions, the Supplement will 
find immediate acceptance and use. The 
advertising section constitutes a veritable 
‘“Where-To-Buy’”’ Directory. 


Like MACHINE DESIGN’S Directory 
of Materials (Fourth Edition) and the 
Welding Supplement published respect- 
ively in March and October, 1936, this 
new contribution to technical literature 
adds another valuable reference work 


to the engineer's library. 


MACHINE DESIGN 


The Professional Journal of 
Chief Engineers and Designers 


Covers every size and type of machinery--- 
from the “Wristwatch to the Locomotive”’ 











in single reduction, and output torque ratings of 12,- 
600 to 21,000 inch pounds in double reduction types, 
Single reduction horizontal and vertical, and double 
reduction types are available. The addition of this 
size to the line makes the IXL Hygrade line cover 





Speed ratios vary from 3% 
to 1, up to 2450 to 1 in new 
line of worm gear speed 
reducers 





a range in horsepower capacities from .06 to 200 
horsepower on single reduction types and correspond- 
ing capacities on double reduction types. 


Remote Control Operates Drive 


EMOTE control of the U. S. variable speed drive 
unit has been made possible by a hydraulic attach- 
ment brought out recently by the U. S. Electrical Mo- 
tors, Inc., Los Angeles. The liquid at the remote control 
station cylinder is forced through copper tubing to the 


Two _ cylinders 

connected by 

single pipe are 

essential parts of 

hydraulic remote 

control appara- 
tus 





cylinder at the variable speed unit, the movement of 
which operates the changing speed mechanism. Un- 
usually smooth regulation is achieved with this form 
of control and the use of any kind of mechanical link- 
age is unnecessary. It is particularly suitable where 
the variable speed unit is some distance from the 
control station. 


Sieve Drive Eliminates Eccentrics 


Y THE application of fundamental laws of bal- 
anced forces, the new Ajax-Shaler purifier sieve 
drive made by the Ajax Flexible Coupling Co., West- 
field, N. Y., eliminates all necessity for eccentrics. 
The mechanical action of the sieve imparts a smooth, 
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This new bearing 


Permits 


HE many lineal inches of contact 
provided by the comparatively large 
number of small diameter rollers give the 
new Torrington Needle Bearing an un- 
usually high load rating. 
To obtain the full capacity of the bear- 
ing assembly, close attention must be 





High Radial Load Capacity is Advantageous 
in Many Bearing Applications. 






TROLLEY WHEEL 


DOOR HANGER 
































PUMP CRANK SHAFT 
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THE MANY LINES OF CONTACT DISTRIBUTE 
WEIGHT OVER LARGE AREA. THE IDEAL 
BEARING SHOULD HAVE A HIGH 
UNIT CAPACITY. 


paid to materials avd workmanship. 


Precision Manufacture Gives 
Maximum Value 


Drawing on the experience of seventy 
years in the manufacture of needles and 
twenty-five years in the production 
of ball bearings, The Torrington Com- 
pany has built into the Needle Bearing 
the proper selection of steels, the pre- 
cision workmanship 
to close tolerances 
and application of 
modern anti-friction 
principles. 

lhe single retain- 
ing shell which 
serves as the outer 
raceway is drawn 
from carefully se- 
lected strip steel, 
specially treated and 
toughened. When 
pressed into the housing |bore of 
proper dimensions, it makes an ideal race. 

Each roller is carefully made to pro- 
vide a uniform, highly polished surface. 
As the shaft is intended to serve as the 
inner race in the majority of applica- 
tions, it should be hardened and ground 
to correct size. For most applications, a 
shaft of not less than 42 Rockwell “C” 
is recommended, although in actual oper- 
ation under light loads and low speeds, 
the Torrington Needle Bearing has been 
used successtully on shafts with a hard- 
ness of only 25 Rockwell ““C’’. However, 


Small Size 


FEATURES OF THE 
TORRINGTON NEEDLE BEARING 


Ease of Installation 
Efficient Lubrication 
High Radial Load Capacity 


Further information and data on the new Tor- 
rington Needle Bearing, the types and sizes 
available for immediate shipment from stock, 


etc.,available on request. Write for Catalog No.9 


Hugh Radial Loads 


for those applications where an unhard- 
ened shaft is desired, inner races will be 
supplied. The Torrington Needle Bear- 
ing is made with the toughness to endure 
hard usage and the ability to withstand 
high loads. 

The manufacturing tolerance of the 
bearing assembly is held within the in- 
spection limit of .ooog”. With this pre- 
cision in manufacture, no weight, strain 
or impact occurs at anygiven point.This 
insures a minimum of starting friction, 
and smoothness of operation at maxi- 
mum speeds. 

The efficient lubricating action of the 
Torrington Needle Bearing contributes 
to the high unit capacity. The constant 
rotation on a film of lubricant prolongs 
the life of the bearing when operating 
under maximum loads. 

The high load carrying capacity of the 
compact unit type 
Torrington Needle 
Bearing simplifies 
the design problem 
in many installa- 
tions. The small out- 
side diameter of the 
bearing allows sim- 
plification and cost 
reduction of sur- 
rounding members. 

Considerable data 
that has been ac- 
cumulated on many types of installa- 
tions is at the disposal of manufacturers 
who wish to investigate the advantages 
of the Needle Bearing. Those interested 
are invited to work directly with the 
Torrington Engineering Department in 
laying out applications and planning 
types of assemblies. 


She FJorington (ompany 


ESTABLISHED 1866 


Gorrington, Coan. USA. 


Branch Offices in all Principal Cities 


Low Cost 
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... .. Equipped with 


Roper Non-Pulsating Coolant 
Pumps handle cutting compounds 
and lubricants so efficiently that 
they make smooth sailing for metal 
working machines. 

Power to reach the deepest bores 
and cuts. 





Fig. 
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Guaranteed 
prime .. 


not 
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to lose 


pressure, delivering 1 to 20 


Write for Bulletin 


GEO. D. ROPER CORP. | 


G.P.M. 
R4MD. 
ROCKFOR 
U. s. 


1850 








D, ILL. 
A. 
























+ a 
0 
WILMINGT 


Manwfec' 





With the 
compliments 
of the makers 


of 
WILMINGTON of our 
VULCANIZED 
FIBRE 
Sheets - Rods a free 
Tubes 


Special Shapes 





(And, if yo" deg 


Fibre, ask fo 


handy, 
ket - size 
Decimal Equiv 


fol t= 





nt Chart will 


be sent youUP™ 
n request and 
‘on. Write for 
romptly: 


ven't your c 


32-pa 


copy awaiting 


it, to The 








opy 


ge treatise O” 


re's 


you.) 


WILMINGTON FIBRE SPECIALTY COMPANY 


WILMINGTON, DELAWARE 














| Rotating 


| used for either flush 


| perfectly uniform motion providing even flow of stock 
for close separation of middlings. Vibration of ma- 
chine frame or building has been eliminated due to 
the kinetic forces being equalized in both directions 





Elimination of eccentrics gives smooth uniform 
motion in this sieve drive 


of travel and thus automatically canceling out. The 
driving unit is totally enclosed in an oiltight housing, 
reducing fire hazard and ending necessity for constant 
bearing adjustments. Quiet operation and low power 
consumption are indicated in test operations. 


Cam Switches Made in Many Sizes 


| | pptaenvagy cam switches, designed especially for 
a a 


built-in control applications and adaptable to a 


| variety of electrical functions and machine require- 


ing on machines. 


| ments, have been recently placed on the market by 


the General Electric Co., Schenectady, N. Y. For non- 
built-in applications, the devices are available as stand- 
ard switches without the flanges used for flush mount- 
Designated as G-E CR3300 rotat- 


cam 

switches may be 

mountings or built- 
in applications 





ing cam switches, the new line is manufactured in a 
number of electrical and mechanical modifications 
making it universally adaptable to machine applica- 
tion. 

Two sizes are available: Size 0, rated at 15 amperes 
continuous, and size 1, rated at 25 amperes continuous, 
both for 600 volts or less, alternating current. Four 


| standard types are obtainable, for controlling: Single- 
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Show your prospect that your product will do 
some of the headwork he now has to do—and you’ve 
got a good start towards a sale. Brains, human or 


mechanical, always get the jump on competition. 


If your product is “educated” with a built-in count- 
ing device that will add, subtract, compute, record 
—it will rapidly get ahead in the world. This fact is 
witnessed by manufacturers of such widely varied 
products us duplicating machines, pumps, cameras, 
guns, elevators, trucks, typewriters, machine tools. 





jj 


M0 Jou_ 


Don’t say: “There’s no place in my product for a 

built-in counting device.” You can’t tell without in- 

vestigation and experiment—in which Veeder-Root WA AK 
engineers will work with you. No obligation. Write. \ \s" 


MG . . SS S OSS 
: \ MOM 
SSW 


VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONN., U.S.A. 


Offices in Boston, Chicago, Cincinnati, Cleveland, 

Detroit, Greenville, S. C., Los Angeles, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco, 
Montreal, Can., Buenos Aires, Mexico City, London, 

Paris, Tokio, Shanghai, Melbourne. 
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ViK ING | speed motors for reversing application; two-speed, 
| separate-winding motors for non-reversing application, 
'or for one speed forward and reverse; two-speed, 
| single-winding motors for non-reversing application 
or for one speed forward and reverse; and three or 
four-speed motors for three or four speeds forward 
and one speed reverse. 


VIKING 





| Counter Controlled from Distance 


HYDRAULIC MOTOR DRIVEN 


= 
VIKING ROTARY PUMP —F EMOTE control of production is possible with a 
sla tilias = new solenoid-operated counting unit brought out 
Viking Hydraulic Oil Pumps have gained =| by Guardian Electric, 1621-27 West Walnut street, 


wide popularity . . . due, we believe, to | Chicago, which utilizes Veeder-Root counters. The 

their small first cost, nominal upkeep _ : ‘ 

and dependable service . . . they offer new unit is offered in either re-set or non-reset type 
| 


aneynnes gertemence, made pessihie |of counters. Counter part is mounted on top of at- 
with Viking’s famous patented principle, 

**A Gear Within A Gear’’. . . composed of 

only “‘two moving parts” it establishes 
a new high in years of service . . . a new 
low in reduction of operating costs. We 
can’t tell the whole story here, so we 
suggest that you write for complete 
information .. . bulletins and price list 
furnished at your request. 





VIKING PUMP COMPANY 
Cedar Falls, lowa 


f 
| Fs sede eee ee 





Black case containing solenoid and terminals protects 
them from accident 


| tractive black case containing solenoid and terminals. 
| Mechanism is positive in action, shielded from dust, 
| dirt and accidents by the container. This new unit 
| is capable of handling up to 400 impulses a minute, 
| and will not overheat or stick even when in continuous 
operation. A photoelectric count of objects too hot 
or fragile for mechanical handling can be made with 


| the new counter. 





Engineering Department Equipment 


Drafting Simplified By New Machine 


| (-.ONTROLLED entirely by the left hand, a drafting 
machine designed to replace all of the tools 
| handled most frequently by the draftsman has been 


orc} Iv MPINGS - WIRE FORMS 'brought out by the Keuffel & Esser Co., Hoboken, 


N. Y. It is known as the “K&E Paragon” drafting 


* ) A YM O i D AA F G. co. | snachine. The machine consists of a jointed arm of 


| @ ; i ‘ 
| DIVISION OF ASSOCIATED SPRING CORPORATION | ' aluminum alloy, having a protractor head fitted with 


ka... 280 SO. CENTER. ST., CORRY.PA. = 2a] 
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two scales at 90 degrees. Parallel motion is main- 
tained by tempered steel bands under constant ten- 
sion, concealed within the arm sections. All moving 
parts turn on precision ball bearings. 

The protractor head allows the scales to be set and 
locked at any angle, to move freely in angular dis- 
placement, or to stop automatically at every 15 de- 
grees. Interchangeable scales may be quickly at- 
tached or removed to permit the use of any required 





Interchangeable scales may be attached or re- 
moved quickly for any scale combination oa 
this drafting machine 


scale combination. In addition to the conventional 
white-edged scales, a series of special scales, made 
of aluminum alloy with hardened black surface and 
white graduations, is available for use with the ma- 
chine. The drafting machine is offered in two models: 
A standard type, with spring counterbalance to pre- 
vent accidental motion; and a vertical type, with a 
weighted counterbalance. 


Balancing Equipment Improved 


ESIGN of the Davey portable balancing equipment, 
suitable for use with large turbines, fans, ex- 
hausters, pumps, motors, and other rotating machines, 
has recently been improved by the Electrocon Corp., 
6 Varick street, New York. The photographic feature 


of the “two-direction’”’ vibrometer enables records of ° 


turbine vibration to be made periodically, which is 
often the means of discovering troubles before they 
become serious. The Model S-2 vibrometer which 
Measures in two directions simultaneously, also in- 
dicates wave form. Other improved parts of the 
equipment are the breaker head and phase adjuster 
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HOME RUN 


for Casey! 


Imaginary Interview 


It looked extremely gloomy 

At the plant of Bump & Knox — 

A super-order for nfachines 

Was headed for the rocks. 

A rival firm had hurried in 

Without a second’s lag 

And had—through words and winning ways— 
The order in the bag. 


But B-K Salesman Casey 

Was not the kind of guy 

To swing and miss an order 
When it came sailing by. 

He buttonholed the prospect— 
Discarding coat and vest— 
And pointed out a dozen things 
That made his product best. 


**Another feature that you’ll like,” 
He said, with earnest mien, 

“Is G-E motors and control 

Are used on our machine.”’ 

“Say no more!”’ the buyer cried; 
‘*The job is yours, my lad, 

For G-E stuff is ‘tops’ with me— 
I’ll sign your order pad!”’ 


Epilogue 


Oh, somewhere in this favored land 
Designers still will yell: 

‘*My job’s concerned with pure design— 
Not helping guys to sell.”’ 

But down at good old B. & K. 

Machine designers feel 

That G-E motors give machines 

An extra sales appeal. 


And sure enough, if Logic rules— 
If Reason still prevails — 

You must admit designers should 
Design their stuff for sales. 


011-208 
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shown coupled to the synchronous motor unit. The 

motor is designed for balancing 60-cycle machines 

W - f @ a T Y PFE running at 3600, 1800 or 1200 RPM and by its use it 
Meets YOUR Machine's 

Electrical Requirements? 


$ 





















Synchronous motor permits balancing of ma- 
chines without coupling breaker head and ma- 
chine shaft 


)> 


Wound-rotor Synchronous 





is unnecessary to couple the breaker head to the shaft 
of the machine. It may be placed at any point con- 
venient to the operator. For machines running at 
speeds other than those given above, the breaker head 


is driven from the end of the shaft by a tachometer 


Single-phase Direct-current ? 
point. 


Here are five different types of motors 


dozens more could be shown. Each one has a : ; 
well-defined field of application; each one, in Small Adding Machine Is Offered 


its field, provides operating economies and re- 
liability unchallenged by any other type. DDITION and subtraction have been made easy 


Which type of all these is best suited to your with a vest pocket adding machine introduced by 
machine? Here’s what General Electric offers to Tavella Sales Co., 25 West Broadway, New York, 
help you solve this problem: known as the “arithmometer.” The machine is con- 
structed entirely of cold rolled steel, plated, and is 


A selection from thousands of ratings and sizes—motors : , . 
grease and waterproof. It is precisely built and weighs 


for any electrical or mechanical requirement. 


Engineering service to help you obtain a quick, profit- 
able solution of your drive problems. 


Sales offices, service shops, and warehouses near your 
plant and ready to serve you. 


When your machine isequipped 
with a G-E motor and suitable 
G-E control, it is on its way to 
sale the moment your prospect ae ee eee 
" y pour : steel and is grease and 
sees the G-E monogram. Why waterproof 
not make use of these outstand- Fis 
ing advantages? Call your near- 


Adding machine is 





est G-E office, or write General ; 
‘ : - TORS 
Electric, Schenectady, N. Y. | ata dy 34 TESTS 


020-325 only a few ounces. Multiplication and division are 


GEN ERAL@® ELECTRIC aided by the machine which is so simple that a child 


could operate it. The arithmometer is indispensable 
as a time saver in simple calculations. 
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CONTACTOR 















for crank pin bearings, 


eccentric straps, etc. 





LAMINUM SHIMS provide accurate adjustments . . . Right 
at the machine! Simply p-e-e-! one or more .003” lamina- 
tions at a time from the solid brass shim. Production delays 








avoided .. . No filing, no grinding . ..@ The same economy, 






the same precision in factory assembly and in every service 
adjustment for the life of the bearings. 


_) LAMINATED SHIM CO., INC.,21-26 44th Ave., Long Island City, N.Y. 
3 


Cleveland Detroit Milwaukee 


AMINU. 


7, Sere adjustmenl SHIMS 

























NEW— its full rating —600-volts, 10-amperes 
NEW— its speed of operation 
NEW — its extreme compactness 










- ROM its accessible, numbered terminals to 

(CONSTANT 7 = | its quiet, efficient, E-shaped magnet, this 

favaa | new Size 00 contactor offers a host of advan- 

STYLE: 1B1 DILE RS tages to the machine designer. Many of these 
‘ 8 






have been attained before, but now they are all 
combined in this single switch, designed for 
controlling the small motors on a machine and 






STYLE-VHt 







for doing relaying jobs. 













There’s a much bigger story about this new 
contactor than we can tell here. Ask your 
nearest G-E office for further information. 
General Electric Company, Schenectady, N. Y. 




















Ten different models and 
ent sizes in each del. 
feature the famous Gits unbreakable 
clear sight bottle. Plenty oil—yet no 
over-oiling. 


many differ- 
All del 
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—_MANUFACTURING CO. | 
1861 S$. KILBOURN AVE., CHICAGO 
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DESIGNED 
TO HELP YOU SELL 


\X) ITH these instruments on your machines, 
you will get that extra beauty that adds.so 
much to the sales appeal. Each instrument is 
sleek and modern looking—to meet modern 
requirements. Each is designed to help you sell. 


And the quality is in keeping with this clean- 
cut appearance. For not only are they attrac- 
tive, but they’re easy to read, sturdily built, 
and—more important—highly accurate. G-E 
reputation—a reputation that helps you sell 
—is behind each instrument. 


Our engineers will be glad to adapt one of 
these designs to meet your requirements—or, 
if necessary, they will submit special designs 
to fit your product. Their skill is shown in 
dozens of designs on machines throughout the 
country. Make General Electric your head- 
quarters for electric measurement. 


For detailed information on the small instru- 
ments for built-in service, see Bulletin GEA- 
1239C. Address your nearest G-E sales office, 
or General Electric, Dept.6D-201, Schenectady, 
N. Y. 


430-93 
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MEETINGS 
and 


EXPOSITIONS 






NDICATIONS are that the 41st annual convention of 

the American Foundrymen’s Association to be held 
May 3 to 7 in Milwaukee will be one of the best in the 
history of the organization. More than 75 classifications 
of machines and materials will be presented by nearly 
200 firms and the total space occupied will be greater 
than in 1918 and 1924, the two previous years when 
foundry exhibitions were held in Milwaukee. Among 
the many papers to be given at the convention several 
appear to be of particular interest to the designing en- 
gineer. R. A. Bull, of Chicago, will present “Designing 
for Steel Castings” at 10 a.m. Tuesday, May 4... . At 2 
p.m. Tuesday a paper, “Cast Iron for Nitriding” by J. 
E. Hurst, Staffs, England, will be given. ... Another 
which should interest the designer is ‘Heavy Section 
High Strength Irons” by V. A. Crosby and E. R. Young, 
Climax-Molybdenum Co., Detroit, to be given at 10 a.m. 
Friday, May 7. 


April 19-24— 

International Association for Testing Materials. Second 
international congress to be held in London. K. Headlam- 
Morley, 28 Victoria street, London, S. W. 1, England, is 
honorary secretary. 


April 21-23— 

Society of Automotive Engineers. National tractor 
meeting to be held at Pere Marquette hotel, Peoria, IIl. 
John A. C. Warner, 29 West Thirty-ninth street, New 
York, is secretary and general manager. 


May 3-7— an 


American Foundrymen’s association. Forty-first annual 
convention and show, to be held in Milwaukee. W. F. 
Bornfleth, care of Cutler-Hammer Inc., Milwaukee, is 
general chairman. 


May 5-7— 

Porcelain Enamel institute. Forum to be held at the 
University of Illinois, Urbana, Ill. Further details may 
be obtained from the Porcelain Enamel institute, 612 
North Michigan avenue, Chicago. 


May 10-12— 

Institute of Radio Engineers. Annual meeting to be held 
in New York. Harold P. Westman, 330 West Forty-sec 
ond street, New York, is secretary. 
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HOW TO REDUCE BULK 
IN YOUR MACHINES 


Use G-E Series-Wound Motors 











= BAL-ROL 
a PRECISION BEARINGS 
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os have been selected for dependability. 
ing They have established confidence 
\t 2 in design and construction. 
Be. Send for our Catalog No. 12 
her 
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i 22 Howard Avenue Danbury, Conn. 
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WHEN TIME SAVES MONEY 


YOU PROFIT 























NTROL of timing 


helps you save your 






customer money. It reduces spoilage, reduces 
waste, and leads to better products and more 
efficient workmen. All these are economies in 
which he, and you, are interested. 








You can give him these economies and profit 
yourself by putting G-E time switches on your 
machines. This accurate, automatic control 
offers you additional selling points and greater 
opportunities for sales. Every time it saves your 










customer money, you profit. 






Here are examples of its use: 






Hydraulic presses 

Tire molds 

Plastics molds 

Heat-treating equipment 

Many other curing processes 

Carpet driers 

Photographic printing machines 

Laundry-type washing machine 

Fire-pump control 

Paint mixers 

Cement mixers 

Asphalt mixers 

Dough and other batch mixers 

Violet-ray apparatus 

Safes, cash boxes, cash drawers, and other money-protective 
devices 

Conveyor-load signaling 





















Would you like to know how a G-E time 
switch can help your machine? Write to your 
nearest G-E sales office, or Dept.6D-201, General 
Electric, Schenectady, N. Y. 



















440-108 


GENERAL @ ELECTRIC 





MANUFACTURERS 
PUBLICATIONS 


ALLOYS (COPPER)—News of developments in brass, 
bronze and copper will be carried in a monthly publica- 
tion, “Copper Alloy Bulletin”, issued by Bridgeport Brass 
Co., Bridgeport, Conn. The March number, the first is- 
sue of the bulletin, contains a digest of recent informa- 
tion and news of new developments of interest to indus- 
trial consumers of copper and its alloys. 


BEARINGS—lIllustrated and complete in every detail, 
Bulletin No. 370, published by Johnson Bronze Co., New 
Castle, Pa., contains a comprehensive line of machine. 
finished, ready for assembly general purpose bearings, 
listed in progressive and numerical order. It also in- 
cludes information on bronze cored and solid bars, hexa- 
gon bars, lead and tin-base babbitt and graphited bronze 
bearings. 


BEARINGS—Catalog No. 102 of Nice Ball Bearing Co., 
Nicetown, Philadelphia, includes information on new 
ground precision radial bearings, ball bearings, ball re- 
tainers, thrust ball bearings, combination type ball bear- 
ings, sheaves, wheels and casters. Numerous illustra- 
tions, cross sectional drawings, and various tables of 
specifications are given in this catalog. 


CONTROLS (ELECTRICAL)—In a new 16-page cata- 
log issued by M. H. Rhodes Inc., Rockefeller center, New 
York, Mark-Time portable switches, coin meters, and in- 
dustrial switches for built-in applications are covered. 
The portable switches, offered in a self-contained Bakelite 
case, are designed to operate on both direct and alternat- 
ing currents, at any cycle. 


COUPLINGS—Specifications and characteristics of the 
Universal Giant Flexible Couplings Type “E” are given 
in a leaflet recently released by T. B. Wood’s Sons Co., 
Chambersburg, Pa. 


COUPLINGS—Flexoid industrial couplings are de- 
scribed and illustrated in a folder issued by Smith Power 
Transmission Co., 1213 West Third street, Cleveland. 
Usual and special applications of the couplings as well 
as various specifications are given. 


DRIVES—Complete information on gears, sprockets, 
speed reducers, flexible couplings and industrial equip- 
ment is given in Catalog No. 58 entitled “Gears, Sprock- 
ets and Speed Reducers”, issued by Charles Bond Co., 617 
Arch street, Philadelphia. Published in a handy pocket 
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HOW DO YOU SPECIFY YOUR BEARINGS? 


Engineers and Production Men who ask for a Rollway Analysis of their bearing 
applications are taking an opportunity to round out their study completely. 
Rollway has concentrated its comprehensive experience in the cylindrical roller 
field and can help you judge accurately the adaptation of cylindrical bearings 
to your problem. 

Rollway will be glad to furnish an analysis without obligation. 





ROLLWAY BEARING CO., INC., SYRACUSE, N. Y. Factory repre- 
sentatives in—Boston, Chicago, Cleveland, Detroit, Philadelphia, Pitts- 
burgh, and Youngstown. Agents: Houston, Texas; Tulsa, Okla.; 
Birmingham, Ala.; Los Angeles, San Francisco, Portland, and Seattle. 


CYLINDRICAL ROLLER 








IN SPECIFYING THE RIGHT 
~. FELT FOR THE RIGHT 
APPLICATION 








HANDY 
GUIDE.. 





MARK 





PRECISION CUT FELT 
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“ON ICE” 


| NEED 110 VOLTS 


{Lt FIX IT $O YOU CAN 


USE THESE FELLOWS 
io oN 


— 





AST year one refrigerator manufacturer used 
more than 2000 smal! G-E autotrans- 
formers for supplying the correct voltage to 
refrigerators shipped abroad. Voltages vary 
widely in different parts of the world, but by 
supplying these transformers, the manufacturer 
was able to use standard 110-volt, 60/50-cycle 
motors on the refrigerators he sold. This 
meant big savings in motor costs and in stock 
expense. 


This is only one of the many ways in which 
small air-cooled transformers are putting money 
in the pockets of those who use them. They will 
supply low voltages from standard circuits— 
for greater safety in operating portable tools, 
or for built-in lighting. They will step up the 
voltage to the proper level at your motors—to 
improve plant operation. G-E air-cooled trans- 

formerscan 

serve you well 

in a multitude 

of applications. 

If you have 

a problem, let 


us know. We'll 
be glad to co- 
Operate. Gen- 
eral Electric, 
Schenectady, 
New York. 





320-74 


GENERAL @ ELECTRIC 





SMALL AUTOTRANSFORMERS 
PUT SAVINGS 
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| size, this 176-page catalog contains complete information, 
prices and directions for ordering, together with numer- 
ous tables and charts of general gear data. Another new 
20-page booklet, (GA-48), published by the company, 
gives information on 14 different types of speed reducers, 
with ratios ranging from 5-1 to 2500-1; fractional horse- 
power units are especially featured. 




























Courtesy United 
Air Lines | DRIVES—Detailed data on the manufacture, instal- 
lation and application of the “D-V” drive are given in 


Fast ees Reliable Bulletin A-209, prepared by Dodge Mfg. Corp., Misha- 

| waka, Ind. Specifications and characteristics of the V- 

RE LAYS BY GUARD IA N | belts, various types of sheaves, and drive units are also 
discussed, as well as important factors to be considered 


in the selection of a proper drive. Engineering data and 
numerous tables will be of help in making the selection. 





































When these great liners hurtle from coast to coast, covering 
distances in a few hours that formerly took days, they’re 
guided and guarded by Relays by Guardian. They 
depend on Guardian Relays for automatic band switching | 
of the radio aloft and aground . . . protecting the in- 
struments against sudden overloads . . . automatically 
lighting the landing field flood lights. 





DRIVES—Two folders, issued by Janette Mfg. Co., 556 


These units must not fail—lives depend upon their perfect . i : 
West Monroe street, Chicago, present detailed informa- 


functioning—therefore the builders specify Relays by 


Guardian. tion and illustrations of the 16 motorized speed reducers 
Send us your relay problems. We'll gladly submit sample manufactured by the company. These motorized re- 
relays, made to your specifications without cost or ob- ducers are built for every purpose, and range from 1 50 
ligations. ; > 


J j 7‘ horsepower. 
Solenoids—Step-up Switches—Counters val power 


Write for illustrated catalog, ‘‘Relays by Guardian’”’ 
FASTENINGS—Dardelet Threadlock Corp., 55 Liberty 
G VAR D i A a WZ . L r C T R Ic street, New York, has published a bulletin on self-locking 
1624 West Walnut Street Chicago . Illinois screw thread bolts and nuts. This bulletin describes and 
illustrates the screw thread, shows how it works, and 

discusses its advantages. 
RACINE engineering department of General Electric Co., Cleve- 
S land, entitled “Lighting for Seeing in the Office’, recom- 
Variable Volume Hydraulic Pu Mp | mendations are made for the proper type of lighting to 


A thoroughly proven, be used in different types of offices, including drafting 


efficient pump for pow- | and engineering offices. Painting of walls and its rela- 
er transmission. 








LIGHTING—In a booklet prepared by the Nela Park 








Capacities— tionship to good lighting is also discussed. 
0 to 2000 
0 to 4000 
0 to 6000 ° 
ee SPRINGS — Complete, semitechnical discussions of 


The variable volume | springmaking in all its forms is offered by Barnes-Gibson- 
feature eliminates by- i PRET ia Ae 
passing of surplus oil, | Raymond, 6400 Miller avenue, Detroit, in its new 88-page 
d heati d va ; : —— ' 
reduces horsepower re- | catalog “The Art and Science of Spring Making”. This 
qairemee up ce 1000 | Catalog will be helpful in designing or buying springs. 
pounds per square inch. | 1+ discusses the characteristics of the many spring types, 
Successfully applied | NUMerous problems in design, and also presents tables 
and proven highly sat- | 4nd formulas for quick accurate use which are the result 


isfactory on such ap- 
pReatiawe as: of research and laboratory experiments. 











Presses 
Die Casting Machines 
Welding Machines 


Chucking Operations f 
Machine Tools WELDED PARTS AND EQUIPMENT—“How to Weld 


ae Movements | Twenty-nine Metals”, prepared by Westinghouse Electric 
t 
renal | & Mfg. Co., East Pittsburgh, Pa., is a comprehensive book 
Broaching Machines | covering the procedure, conditions and materials for 
"aie, | welding modern alloys. Specific data for welding all 
: } a if , : greets 
A variely of valves and controls are available for standard operations | types of pa with arene thicknesses of metal — 

| electrode, diameter, welding current, speeds, deposition, 


RACINE TOOL Be MACHINE co. | etc., are included. Copies of the book are available from 


1773 State St. Racine, Wis. | the company at 50 cents each. 
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WESTERN UNION USES G-E TEXTOLITE AND LARGE-UNIT 
MOLDING ...REDUCES FABRICATING AND FINISHING COSTS 


The new housing for the Western Union Printer is molded of Texto- 
lite by General Electric. This plastic housing, made possible through 
the G-E development of large-unit molding, opens a new line of 
thought on product design to engineers and designers — particularly 
those who are confronted with the problem of covering a mechanism 
with a large hood for protection and finished appearance. 





To fabricate such a housing out of other materials, means many costly operations includ- 
ing surface finishing. Whereas, a Textolite hood, like the Western Union housing, is 
molded to exact shape in one operation and is shipped to you ready for assembly with 
no plating, painting or buffing to increase costs. 

Consider G-E Textolite for similar applications and learn how you, too, can secure perma- 
nent finish, molded color, economical assembly and an attractive durable housing at lower 
cost. Take advantage of General Electric’s large-unit molding equipment. For data and 
recommendations write Section P-104, Appliance and Merchandise Department, General 


Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 
Ce ih 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL E’ECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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What Not to Patent 


(Concluded from Page 23) 
| fact that the difficulty in detecting what the other 
| companies are doing is lessened. 


MOTORPUMPS give 
Flexibility — 


| In forecasting the possible chances of obtaining a 
| good patent, the decision to file or not to file should 
depend upon the facts surrounding each invention, 
considered in the light of the general principles em- 
| bodied in the company’s patent policy. Under a con- 
servative policy, other things remaining balanced, the 
company would probably not file if the probable is- 
| suance of a good patent appears doubtful. On the 
| other hand, under a liberal policy the company would 
| likely file and take every chance to secure all possible 
protection. While it is difficult to say which policy 
| is the better, a company is taking less risk under a 
| liberal patent policy, because the failure to file one 
single doubtful application may result in the loss of 
considerable business and hinder progress. 


Vertical Mounting may 
be your solution... for 
a compact, self-contained, 
efficient rotary geared 
pump installation. But 
we can supply the hori- 
zontal mounting as well 
—an increasingly popu- 
lar type. May we send 
details? Ask for Nos. 
101-102-103 ROTARY 
GEARED MOTOR- 


PUMPS 
Obtain Patents Outside of Field 





Brown & Sharpe Mfg. Co. 


Providence, R. I. Instead of relying on patent protection to give them 


exclusive control of the marketing of their products, 
some companies attempt to keep exclusive control 
through advertising and by giving better quality goods 
at lower costs, together with rendering excellent serv- 
ice to the customer. On the other hand, there are 
manufacturers who protect every phase of their de- 
velopments, and others who even secure patents out- 
side of their field to advance the sales of their prod- 
ucts. An example of this latter situation is found in 


the fact that several motor manufacturers and some 


©) i L L E S Ss B ee '@) N Z = machine tool builders patent control circuits (such as 


the one in Fig. 5 for reel governing) so that they 
B E A R ¥ WN may dominate the fields covered by these circuits and 

so control the sale of motors on machines in these 
fields. 

It is the selection between the methods of maintain- 
ing exclusive control of one’s product that determines 
the patent policy of the company. If a company de- 
cides to rely, as mentioned, upon its advertising, the 
giving of better quality goods at lower cost and ex- 
cellent service rather than upon its patent protec- 
tion, then the company’s policy may be characterized 
as rather conservative. If the reverse situation holds 


true, then the company’s policy may be characterized 
as liberal. From this it naturally follows that if the 











Special Bearings — all sizes — all shapes 


@ Metaline Oilless Bronze Bearings are company has a conservative patent policy it will spend 
being used in the steel industry where very little money upon patent protection, while un- 
due to heat, water, inaccessibility or con- der a liberal policy it may spend money quite freely. 
tamination of work in process, it is im- At this point it may be worth while to express the 


fact that the worst mistake a company can make, in 
the event that it decides to file a patent application, 
Consult Us Concerning Your Bearing Problems is to curtail the patent prosecution expense to the 
R. W. RHOADES METALINE CO., inc. point of crippling the patent, when the spending of a 
40-17 Fifth St., Long Island City, N. Y. few more dollars would have produced a strong pat- 

ent rather than a crippled one. 


practical or impossible to use oil or grease. 
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Write for an interest- 
ing booklet, “A Study 
of Vibration in Plant 
Machinery” — mailed 
to executives without 
cost or obligation. 


Ab FELTERS COMPANY, INC., Dept. 


SALES OFFI 
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— MAXIMUM LOAD- 
ING ON ISOLATOR, 
ONLY 18 LBS. PER 
SQ. IN. 





l. “Floating” slab 

2. Surrounding floor 

3. Isolator: wool FELT, 
1” thick 

. Tar paper lining 

. Drains 

6. Machine-feet 


co 








le ; 























ENGINEERED TO THE JOB 


cent 9 4s fit 


HAMMERMILL PAPER CO. 


HE Hammermill Paper Co., makers of nationally known 
Hammermill Bond paper, experienced a serious vibration 
problem from newly installed embossing and cutting machines. 
Efficiency of surrounding machinery was considerably reduced. 
A solution was found in mounting this new equipment on heavy 
concrete slabs which were completely isolated from their 


surroundings by cushions of wool felt. 
’ 


The detailed illustration shows how the FELT was installed as 
recommended by FELTERS engineers. Standing beside these 
machines, with one foot on the “floating” slab and the other 
on the surrounding floor, you can distinctly feel the slab moving 
up and down—yet no vibration is perceptible in the floor. 


FELT may furnish the answer to some puzzling production or 
maintenance problem in your plant. Consult our Industrial 
Engineering Division on any problem involving present or 
possible uses of FELT. e 





), 210 South street | Boston i 
‘Manufacturers of Felt and Felt Products 
DES IN PRINCIPAL CITIES 
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usiness and Sales 


oe 


Reliance Electric & Engineering Co., Cleveland, has 
adde * Elwood H. Koontz to its sale staff in Philadelphia, 
and » Lawrence Buell Jr. as district manager at De- 
troit, wan Z. A. Reader and Frank J. Denison as asso- 
ciates. 

* * * 

R. B. Hill has opened an office at 516 Railway Ex- 
change building, Chicago, to represent Lewis Bolt & 
Nut Co., Minneapolis. 





* 





* 





* 


Cincinnati Milling Machine Co., Cincinnati, has re- 
cently acquired Blackburn Foundry Co., Cincinnati, for 
the production of castings utilizing Meehanite metal. 


* * * 
Cooper-Bessemer Corp., Mt. Vernon, O., has announced 
the reopening of its Mt. Vernon, O., foundry for the pro- 
duction of Meehanite castings. 


* * * 


E. G. Akridge has been appointed direct factory rep- 
resentative in the Detroit territory by Foote Bros. Gear 
& Machine Corp., Chicago, succeeding Thomas Lord, 
resigned. F. A. Emmons Jr. has been named to take 
over the territory on the north side of Chicago vacated 








Harry Harrison becomes sales engi- 
neer in the central territory in Chicago. 


by Mr. Akridge. 


* * * 


Ajax Flexible Coupling Co., Westfield, N. Y., has inoved 
its Pittsburgh sales office to 970-B Union Trust building. 
J. Guy Griffith is the representative. 


%* * * 


Bunting Brass & Bronze Co. has moved its New York 
city branch office into new and larger quarters, located 
on the street floor at 155 Baxter street, near Grand. 

x * * 


For many years associated with Goulds Pumps Inc., 
J. B. Trotman becomes manager of the “T” pump divi- 
sion of Roots-Connersville Blower Corp., Connersville, 
Ind. 





* 





* * 


Plans for the construction of a one-story addition to 
cost about $40,000 with equipment are being made by 
Norma-Hoffman Bearings Corp., Hamilton avenue, Stam- 
ford, Conn. 

* * * 

Organization of Modern Plastics Corp., Benton Har- 
bor, Mich., to do general manufacturing has been an- 
nounced. 

* * * 
ously stated that T. D. Montgomery had been appointed 
manager of the sales division of Cutler-Hammer Inc., 
Milwaukee. Mr. Montgomery was appointed manager 
In the March issue of MACHINE DESIGN, it was errone- 
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Kaw vest 
gock? crews easier and much more compact. 
alltel investigation. 


BRANCHES 


BOSTON 
DETROIT 











See how the Knurled “‘Unbrako”’ 
snuggles right intc the corner. 


COMPACT 


The difference between ‘‘X”’ and ‘‘Y’’ in the diagrams demonstrates the decided 
saving in Clearance, Material, Weight and Cost made possible by using the 
Knurled ‘‘Unbrako’’ Socket Head Cap Screw. 

Obviously, these savings will, in many cases, help to make difficult designs 


INDIANAPOLIS 



















Notice the great open spaces meces- 
sary for the hex-head and wrench. 


DESIGNS— 





Certainly, the ‘‘Unbrako”’ is well worth 


The Knurled “Unbrako” is the only Socket Cap Screw with a Knurled head; 
furthermore, the only one that can be locked, and that will save time in assembling. 


Be sure to get our complete and interesting ‘‘Unbrako”’ Bulletin No. 485. 


STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. BRANCHES 


CHICAGO 
ST. LOUIS 
SAN FRANCISCO 


Box 102 
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of the foreign sales division; G. S. Crane, vice president, 
is in charge of sales for the company. 


* * * 


Ni-Chrome Metal & Alloy Co., 4541 Homer street, Chi- 
cago, has been formed to deal in metals, alloys, chemi- 
cals and allied products. 

* * * 

Gerity-Adrian Mfg. Corp., 320 Logan street, Adrian, 

Mich., has been recently incorporated to do electro- 


plating. 
* * * 

F. J. Staroba has been added to the sales staff at Chi- 
cago, of the Carboloy Co. Inc., Detroit. Mr. Staroba 
will cover the districts of Southern Illinois, Missouri and 
Kansas, replacing Mr. Deeds, assigned to Indiana and 


Kentucky. 


* * * 


William H. Borden has been appointed as Detroit 
representative of The Synthane Corp., Oaks, Pa., manu- 
facturers of laminated Bakelite. Mr. Borden, who for- 
merly represented the company in Pittsburgh, will have 
his offices at 7310 Woodward avenue, Detroit. 


* * * 


Noble Jones, who has been connected with Allegheny 
Steel Co. at its West Leechburg, Pa., plant for the past 
15 years, has been appointed general manager, Barium 
Stainless Steel Corp., Canton, O. 

* * Es 

Harnischfeger Corp., Milwaukee, has named J. P. Mor- 

rissey head of the weld rod sales division. Mr. Morris- 


sey’s former connections include experience in Russia 
as supervisor of the welding of locomotives and parts, 
six years as special representative on weld rods with 
Crucible Steel Co. of America, and some time with the 
Fusion Welding Corp., as its Philadelphia district man- 
ager. 

* * * 


R. C. Klemm has been appointed manager of sales, 
bolt and nut division, Republic Steel Corp., Cleveland, 
to succeed C. F. Newpher, who has joined the National 
Screw & Mfg. Co. Mr. Klemm has been with the Re- 
public company and its predecessors for twenty-five 
years. Harry W. Schrenk has been made manager of 
sales, tool steel department, succeeding the late Frank 
J. Bauman. 


* * * 


Jackson Gear Co., Thirty-first street and Liberty avenue, 
Pittsburgh, has been organized, beginning operations on 
April 1, to manufacture a complete line of all types 
of gears for general industrial use. Executives of the 
company are: John J. Jackson, J. Harper Jackson and 
Stanley J. Jackson. John J. Jackson was one of the 
founders of the Pittsburgh Gear & Machine Co. and 
served for twenty-one years as vice president; J. Harper 
Jackson has been with the company since 1919 and dur- 
ing the last five years has been treasurer of the Amer- 
ican Gear Manufacturers’ association; and Stanley J. 
Jackson, who will be production manager of the new 
company, has been in charge of production for Pitts- 
burgh Gear & Machine Co. since 1923. 








ANEW BOOK ON 
SPRINGMAKING 


Much of the material is new and presented 
for the first time... 88 pages... generously 
illustrated ...full of spring facts...complete 
in formulas and up-to-the-minute engineer- 
ing data... Contains numerous problems in 
design with fully worked-out examples of all 
spring types... makes it easier to design, 
specify and order safe and economical springs 
for your mechanisms. 


r < TEMPERATURE 
DrSeN PROBLEMS 
v Ss “CALCULATIONS 
<I TH DROER SPRINGS 
NONEERING DATA-TARLRS 









































WITHOUT OBLIGATION BARNES-GIBSON-RA YMOND 
this book will be sent to any executive, 6391 Miller Avenue, Detroit, Michigan 
engineer, designer or purchasing agent Please send your new free Source Book of Spring Knowledge to: 
who is interested in Springs. Use the 
coupon or request it on your letterhead. NAME 
There’s a place for this book in your files COMPANY 
BARNES * GIBSON * RAYMOND Jeo: 
DIVISION OF ASSOCIATED SPRING CORPORATION ADDRESS 
DETROIT PLANT 9 COOK PLANT ff aity STATE 
Detroit, Mich. PLANTS Ann Arbor, Mich. 
» 
| 
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